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10-ACRE POND REMOVAL ACTION WORK PLAN 

 
KERR-MCGEE CHEMICAL CORP. – SODA SPRINGS PLANT 

SUPERFUND SITE  

SODA SPRINGS, CARIBOU COUNTY, IDAHO 

 
 
 
 

1.0  INTRODUCTION 

 
1.1 REMOVAL ACTION WORK PLAN PURPOSE AND SCOPE 

This Removal Action Work Plan (RAWP) specifies the methods and procedures to be used 

for the Time-Critical Removal Action (TCRA) of the 10-Acre Pond at the Kerr-McGee 

Chemical Corporation (KMCC) – Soda Springs Plant Superfund Site located in Soda 

Springs, Caribou County, Idaho (Site). This RAWP was prepared on behalf of the Greenfield 

Environmental Multistate Trust, LLC, Trustee of the Multistate Environmental Response 

Trust (Multistate Trust), in support of ongoing environmental investigation at the Site. This 

RAWP supports the Environmental Actions performed by the Multistate Trust as approved 

by and under the oversight of the U.S. Environmental Protection Agency (EPA), as Lead 

Agency for the Site, in consultation with the Idaho Department of Environmental Quality 

(IDEQ), as the Non-Lead Agency for the Site. The Multistate Trust’s objectives are to ensure 

that the Site conditions are understood and appropriate actions are taken to protect human 

health and the environment. The TCRA will be performed by the Multistate Trust, and its 

contractors, in accordance with Section 104 of the Comprehensive Environmental Response, 

Compensation and Liability Act of 1980 (CERCLA), as presented in the Action 

Memorandum for a Time-Critical Removal Action for the 10-Acre Pond, approved by EPA 

on January 22, 2018.  
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1.2 REMOVAL ACTION WORK PLAN ORGANIZATION 

This RAWP describes the work necessary to complete the removal action and is organized as 

follows: 

 
• Site Background and Setting (2.0); 

• Project Organization, Responsibilities, and Coordination (3.0); 

• Remedial Design and Removal Action Tasks (4.0); 

• Attainment of ARARs and Substantive Permit (5.0); 

• Additional Plan Requirements (6.0); and 

• Schedule (7.0).
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2.0  SITE BACKGROUND AND SETTING 

 

2.1 SITE DESCRIPTION 

The Site is located approximately 1.5 miles north of the City of Soda Springs in Caribou 

County, Idaho and consists of about 547 acres of land on the east side of State Route 34. It is 

bordered by agricultural land to the north, east, and south and the Monsanto Corporation 

(Monsanto) phosphate processing plant (Monsanto facility) across State Route 34 to the west. 

Except for the Monsanto facility, the area within a mile of the Site is generally rural.  

 

The municipal water supply for the City of Soda Springs comes from six springs located near 

the Site, including: Formation Spring, located approximately 1.5 miles northeast of the 10-

Acre Pond; and five springs in the Kelly Park area, located approximately one mile south of 

the 10-Acre Pond.  

 

Site elevation ranges from 5,960 to 6,040 feet above mean sea level (amsl) and has average 

high temperatures of 55 degrees Fahrenheit (F) and average low temperatures of 29 degrees 

F. Average annual rainfall is 15.9 inches, with most precipitation occurring between March 

and June. The prevailing wind direction is predominantly from the southeast based on 

windrose data from the Allen H. Tigert Airport. 

 

2.1.1 10-Acre Pond Description 

KMCC constructed the 10-Acre Pond in 1997 to contain liquids and solids from vanadium 

processing and to contain vanadium production wastes from closure of former process ponds 

at the Site. The bottom of the 10-Acre pond is reportedly constructed with a multiple layer 

geosynthetic liner system, consisting of (from bottom to top): a 60-mil high density 

polyethylene (HDPE) liner; a geocomposite drainage net; and a second 60-mil HDPE liner. 

This liner system is underlain by a thin soil cushion layer directly on bedrock.  The 10-Acre 

Pond currently contains approximately 1.1 million gallons of water, predominantly from 

precipitation, and approximately 22,500 cubic yards of evaporite salts, sediment, and 

production waste solids from the closure of former process ponds. The volume of liquid in 

the pond fluctuates with precipitation and evaporation. Inspections of the liner and pond 
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depth measurements are collected monthly. Based on visual inspections of the top of the liner 

performed by the Multistate Trust’s Third-Party Contractor1 on October 6 and November 17, 

2017, there are cracks and tears in the liner, which suggest a high potential for liner failure. 

 

It is important to note that the existing liner may be reaching its functional life expectancy. 

The functional life of the geosynthetic materials available in 1997 is generally considered to 

be approximately 20-30 years when used as a pond liner. This life span is typically due to 

UV degradation (exposure to sunlight) and the maintenance activities associated with a pond, 

which have the potential to damage the liner, as opposed to a solid waste landfill application 

where the liner is not disturbed once the first lifts of waste are placed. 

 

Historic and current water and sediment samples collected from the 10-Acre Pond have some 

of the highest concentrations of molybdenum and vanadium (both Site-related contaminants 

of concern [COCs2], found at the Site) that have been observed in samples collected at the 

Site. The most recent3 concentrations of molybdenum in the 10-Acre Pond surface water 

range from 175,000 to 253,000 micrograms per liter (µg/L) and are higher than the highest 

concentration of molybdenum detected in the historical liquid discharges sent to the former 

solvent extraction (S-X) Pond (detected at a concentration of 165,0004 µg/L in 1992), and 

higher than the highest concentration of molybdenum detected in groundwater monitoring 

well KM-8, which is located southeast of the former S-X Pond (detected at a concentration of 

165,000 µg/L in 1994).  

 

Appendix C presents the COC concentrations for the 10-Acre Pond sediment and pond water.  

 

 

 
                                                 
1 10-Acre Pond inspections performed by Thomas Brown, P.E., Pioneer Technical Services, Inc (Pioneer) on October 6, 
2017 and Joel Gerhart, P.E., Pioneer and Mark Rhodes, P.E., Hydrometrics Inc. 
2 The ROD identified six chemicals of concern (COCs)—arsenic, manganese, molybdenum, tri-butyl phosphate (TBP), total 
petroleum hydrocarbons (TPH) and vanadium. 
3 Historical results from the 10-Acre Pond have been as high as 1,200,000 µg/L as reported during the September 22, 2010 
10-Acre Pond sampling 
4 This represents the highest concentration of molybdenum detected in groundwater and was collected on 10/26/1994. This 
result was reported in Appendix B, Table B-3-7 of the Kerr-McGee Chemical Corporation Final Remedial Investigation 
Report, Soda Springs, Idaho Facility prepared by Dames & Moore in April 25, 1995 (1995 RI report). 
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2.2 SITE HISTORY AND BACKGROUND 

From 1963 to 1999, KMCC operated a vanadium production facility at the Site. KMCC 

stored process water and waste from the production process in several large, unlined ponds. 

Significant uncontrolled releases of contaminated process water to groundwater from the 

unlined ponds occurred in both 1981 and in 1989, and led to EPA’s decision to add the Site 

to the National Priorities List (NPL) on October 4, 1989.  

 

KMCC completed the Remedial Investigation (RI) and Feasibility Study (FS) in April 1995. 

Based on the RI/FS, on September 28, 1995, EPA issued a Record of Decision (ROD) for the 

Site, which included: 

 
• Elimination of uncontrolled liquid discharges from the Site by replacing unlined 

ponds with lined ponds; 

• Excavation and reuse/recycling of buried calcine tailings (by using calcine to 

manufacture fertilizer on Site); 

• Excavation and disposal of S-X Pond and Scrubber Pond solids into lined ponds on-

Site; 

• Placement of solids from the ponds in an on-Site landfill5; 

• In-place capping of windblown calcine and roaster reject material; 

• Semi-annual groundwater monitoring to evaluate the effectiveness of source control 

measures in achieving risk-based groundwater performance standards (RBPS); and 

• Inauguration of Institutional Controls (ICs) for off-Site areas to prevent exposure to 

groundwater for as long as the groundwater exceeds the risk-based concentrations. 

 

Between 1996 and 1997, as part of the remedial action, KMCC constructed three (3) lined 

ponds, including the East and West 5-Acre Ponds, and the 10-Acre Pond.  

 

In 1997, KMCC constructed the fertilizer plant to reuse calcine tailings from the vanadium 

plant; however, the operation was not viable. As a result, EPA entered a ROD amendment in 

                                                 
5 This landfill has also been referred to as the “RCRA Landfill” in the various Site documents. There is no RCRA permit for 
the Site; however, the term “RCRA Landfill” has historically been used because this waste repository was reportedly 
designed and constructed to meet RCRA Subtitle D design standards. 
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2000 that changed the remedy to in-place capping of the calcine solids combined with ICs to 

restrict land use and with continued groundwater monitoring. 

 

In 2004, water and sediments in the East and West 5-Acre Ponds were placed in the 10-Acre 

Pond and then closed, leaving the 10-Acre Pond as the only pond on-Site.  

 

In 2005, KMCC created Tronox Limited (Tronox) by transferring the Site and hundreds of 

other contaminated sites into this corporate “shell” without the funds required for cleanup of 

the sites. KMCC then sold its most valuable oil and gas assets to Anadarko Petroleum 

Corporation (Anadarko). In 2009, unable to pay for cleanup of the KMCC sites, Tronox filed 

for bankruptcy. In 2011, the U.S. Bankruptcy Court approved the Settlement Agreement with 

the U.S. government, 24 state governments, Tronox, and others that established several 

trusts, including the Multistate Trust with very limited funds to address only the most 

pressing environmental actions. The U.S. took over a lawsuit against Anadarko for fraudulent 

conveyance, which led to a court approved Anadarko Litigation Settlement on January 21, 

2015. Funds from the Anadarko Litigation Settlement were distributed in 2015 and 2016.   

Since 2014 and with the receipt of the funds from the Anadarko Litigation Settlement, the 

Multistate Trust under oversight of EPA, as Lead Agency for the Site, in consultation with 

the IDEQ, as the Non-Lead Agency for the Site has undertaken several environmental 

actions, including evaluation of the 10-Acre Pond TCRA. 

 

Beneficiaries of the Multistate Trust for the Site are the United States, represented by EPA, 

and the State of Idaho, represented by IDEQ. 

 

2.3 HISTORICAL INVESTIGATIONS AND PREVIOUS REMEDIAL ACTIONS 

2.3.1 Preliminary Assessment and Site Investigation 

In May of 1985, the State of Idaho Hazardous Materials Bureau (IHMB) completed a 

preliminary Site assessment followed by a Site Investigation (SI). The IHMB Site 

Assessment concluded that: (1) on-Site waste ponds contained variable concentrations of 

arsenic, cadmium, chromium, lead and vanadium; (2) three organic compounds were present 

in the Scrubber Pond; (3) groundwater sample results indicated a release from the Site to 
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shallow ground water; (4) there was evidence of groundwater contamination near the Site, 

structural features that may affect potential contaminant migration at the Site, and possible 

contaminant migration at the 60-meter (200-foot) depth (based on two distinct anomalies 

observed during an electromagnetic (EM) survey; and (5) no domestic or municipal water 

supply sources appeared to be impacted by Site contaminants. The IHMB SI results 

concluded that: (1) groundwater was the most likely pathway for contaminant migration; (2) 

surface water was not considered to be a likely exposure pathway; (3) there was a potential 

for the exposure to waste pond solids by trespassers or on-Site workers; and (4) potential 

receptors at the highest risk were considered to be users of nearby irrigation and industrial 

wells. EPA listed the Site on the NPL on October 4, 1989. EPA issued an Administrative 

Order on Consent for the RI/FS on September 20, 1990, with an effective date of October 4, 

1990. 

 

2.3.2 1995 Remedial Investigation (RI) 

Between 1991 and 1994, as part of the RI, under EPA oversight, KMCC collected and 

analyzed air, soil, wastewater, pond solids and sediment, vadose zone soils, and groundwater 

samples at the Site. RI sampling locations were outside of the main vanadium plant operation 

area, which was operational at that time. 

 

The 1995 RI demonstrated that the primary media of concern was groundwater and the 

primary exposure pathway was ingestion of groundwater. As a result, the remedial action 

objectives (RAOs) for the Site were designed to prevent ingestion of groundwater with 

concentrations of vanadium, molybdenum, manganese, tributylphosphate (TBP), and total 

petroleum hydrocarbons (TPH) in excess of RBPS concentrations and arsenic in excess of 

the maximum contaminant level (MCL) concentrations. The RBPSs and MCL for arsenic are 

the established site-specific project-screening levels (PSLs) for COCs at the Site. 

 

A secondary concern identified during the RI was material in the roaster reject area. The 

RAO associated with this material was to prevent ingestion or direct contact with material 

with vanadium concentrations above 14,000 milligrams per kilogram (mg/kg).  
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The major RI conclusions included: 

 
• Air was not a major pathway for exposure; 

• Soil contamination was confined to areas near the calcine tailings; 

• Gamma radiation readings at the Site were consistent with background levels, except 

at the iron phosphate ore storage areas (twice [2x] background) and in paved areas, 

which have crushed slag for road base material. The elevated readings were in the 

general vicinity of the main vanadium plant area, along the perimeter road west of the 

former S-X Pond, and at one location along the perimeter road northeast of the East 

Calcine Repository; 

• Metals leached from solid sources contribute to metals concentrations in 

groundwater, although faults may alter horizontal and vertical hydraulic conductivity; 

• Pond leakage from the Scrubber Pond, S-X Pond, and calcine tailings represents the 

most significant source of COCs in groundwater; 

• Advection and preferential flow are the primary chemical transport mechanisms for 

groundwater; 

• Municipal drinking water had not been contaminated by the Site operations, however, 

off-Site groundwater west and southwest of the Site was impacted by Site COCs and 

groundwater to surface water impacts were observed in Finch Spring and Big Spring; 

• On-Site exposure risks were not significantly higher than background, although the 

risk could be higher if contaminated solid sources are ingested or if off-Site 

contaminated groundwater is consumed; and  

• Ecological risks were estimated to be minimal, but follow-up investigations were 

ongoing. 

 

2.3.3 1995 ROD 

Section 2.2 identified the remedy components listed in the 1995 ROD. The following 

remedial actions were taken as part of the implementation of the 1995 ROD and include: 

 
• Routine remedy feature operation and maintenance (beginning in 1996); 
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• Reclamation of the S-X Pond after the solids were moved to an on-Site, double-lined 

and capped landfill (Landfill) and the liquids were moved to two lined ponds (East 

and West 5-Acre Ponds) (1996); 

• Construction of the additional double-lined, 10-Acre Pond (1997); and  

• Installation of a baghouse system to eliminate the wet-scrubber and process water 

discharge, closure of the Scrubber Pond (after moving the solids to the on-Site 

Landfill, containing S-X Pond solids and moving liquids to two lined ponds (East and 

West  

5-Acre Ponds) (1997). 

 

2.3.4 2000 ROD Amendment and Post-ROD Amendment Remedial Actions 

In 2000, the EPA issued a ROD Amendment to address the reuse/recycling of calcine tailings 

and roaster rejects component of the selected remedy. EPA concluded that the fertilizer plant, 

constructed at the Site as part of the reuse/recycling remedy, could not meet the ROD-

specified cleanup timeframe and required KMCC to implement an alternative remedy for the 

calcine tailings and roaster rejects.  

 

Based on the previous evaluations in the 1995 ROD, the amendment documented a change in 

the remedy for the calcine tailings from reuse/recycling to in-place capping (also referred as 

the East Calcine Repository or East Calcine Area) in combination with ICs restricting land 

use and continued groundwater monitoring. 

 

After the 2000 ROD Amendment, additional remedial actions and significant milestones 

included: 

 
• Monitoring wells KM-1 and KM-10 ceased to be included in the groundwater and 

surface water monitoring program (2000); 

• A cap was installed at the East Calcine Repository over the windblown calcine, 

roaster reject, reject fertilizer, and active calcine tailings (2001);  

• An infiltration gallery was constructed on the north side of the East Calcine 

Repository (2002); 
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• The vanadium plant at the Site was demolished (2002); 

• The fertilizer plant at the Site was demolished (2003); 

• Storm water runoff ponds 4 and 5 were reclaimed (2003); 

• An infiltration gallery was constructed on the south side of the East Calcine Area 

(2004); 

• The East and West 5-Acre Ponds were reclaimed (2004); 

• KMCC purchased the adjacent property (2004); 

• KMCC created Tronox (2005); 

• Unable to pay for cleanup of the KMCC sites, Tronox filed for bankruptcy (2009); 

• The bankruptcy court approved a settlement agreement with the U.S. government, 24 

state governments, Tronox, and others that established several trusts, including the 

Multistate Trust (2011);  

• EPA conducted the Third-Five Year Review (2012); 

• Funds from the Anadarko Litigation Settlement (approved January 21, 2015) were 

distributed in 2015 and 2016; 

• The Multistate Trust installed thirteen (13) additional on-Site monitoring wells  

(KM-21 through KM-33) as part of the Phase I Supplemental Remedial Investigation 

(SRI) to further characterize the extent of COCs in groundwater (2015); 

• The Multistate Trust consolidated and disposed off-Site (or recycled) more than 2 

million pounds of residual (hazardous and nonhazardous) waste (2015 to 2016); 

• Six additional on-Site monitoring wells (KM-34 through KM-37, KM-44, and  

KM-45) and nine off-Site monitoring wells (KM-38 through KM-43, KM-46,  

KM-47, and KM-48) were installed during the Phase II SRI to further characterize the 

extent of COCs in groundwater (2016 to 2017); and  

• Site related semi-annual or annual groundwater and surface water monitoring was 

conducted (1995 to 2017). 
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3.0  PROJECT ORGANIZATION, RESPONSIBILITIES, AND COORDINATION 

 

The following section describes the project organization and responsibilities. The EPA is the 

Lead Agency and will review and approve this RAWP and associated design documents. The 

EPA will work in consultation with IDEQ, the Non-Lead Agency for the Site. The Multistate 

Trust is the Site Owner (also known as “Owner”) and is responsible for controlling all Site 

activities and assigning work to the Design Engineer and Prime Contractor. Hydrometrics is 

the Design Engineer for the project and is responsible for preparing technical documents 

required for the work and addressing any necessary design changes during construction. 

Hydrometrics will also provide independent oversight during the work as the Multistate 

Trust’s representative. Pioneer Technical Services is the Prime Contractor. As Prime 

Contractor, Pioneer will solicit bids and subcontract with a Construction Contractor to 

complete the work outlined in this RAWP. As Prime Contractor, Pioneer will assess 

compliance with the approved RAWP and all permits and also maintain project records. 

Pioneer will utilize Inspectors to perform on-Site inspection of the work to assure the 

Construction Contractor meets all expectations and provisions. The Construction Contractor 

will implement the RAWP to meet the requirements of the 10-Are Pond TCRA. The 

Construction Contractor will provide submittals as required in the design documents to the 

Prime Contractor, with copy to the Design Engineer and the Multistate Trust. The 

Construction Contractor will have designated Quality Control and Health & Safety 

representatives. A detailed breakdown of Quality Assurance (QA) and Quality Control (QC) 

roles is included in the Construction Quality Assurance and Quality Control Plan (Appendix 

D). Figure 3-1 presents the Organization Chart for the implementation of the 10-Acre Pond 

TCRA.  

 

Note that while this RAWP references the Demolition Contractor (or “Building Demolition 

Contractor”), the focus of this document is the 10-Acre Pond TCRA. The Demolition 

Contractor’s role is minimal with respect to the 10-Acre Pond TCRA.  
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Multistate Trust  (Owner) 
Cynthia Brooks - Managing Principal  

Tasha Lewis - Portfolio/Program Manager 
Lars Peterson - Project Manager 

Design Engineer 
Hydrometrics - Mark Rhodes 

Confirmation Sampling 
Hydrometrics 

Prime Contractor 
Pioneer Technical - Joel Gerhart 

Construction Contractor 
TBD via bid process  

Regulatory Agencies 
EPA (Lead Agency) - Kathryn Cerise 

IDEQ (Non-lead Agency) - Stan Christensen 

FIGURE 3-1. PROJECT ORGANIZATION 
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4.0  REMEDIAL DESIGN/REMOVAL ACTION TASKS 

4.1 REMOVAL ACTION WORK PLAN RATIONALE 

Work shall include the following: 

• Construction of a composite-lined on-Site repository with sufficient volume to

contain waste generated from the 10-Acre Pond TCRA and waste generated from Site

Demolition and excavation activities;

• Removal and disposal of approximately 1.1 million gallons of residual pond liquids;

• Removal and on-Site disposal of approximately 30,000 cubic yards of pond solids

and liners;

• Removal and on-Site disposal of approximately 16,000 cubic yards of impacted soil

beneath the pond liner; and

• Backfilling, compacting, regrading, covering, and revegetation of the former pond

area.

4.1.1 On-Site Repository Construction 

An on-Site repository will be constructed near the former East and West 5-Acre Ponds 

because of its proximity to the existing on-Site Landfill. This location was selected because it 

(1) complies with Subtitle D siting requirements under 40CFR Part 258, Subpart B regarding

floodplains, wetlands, fault zones demonstrating Holocene movement, airport locations, and

unstable soils (2) is cost effective in comparison to the cost to transport and dispose of solids

from the 10-Acre Pond off-Site (see Tables 3 and 4), (2) it is a contiguous footprint with the

existing on-Site Landfill, and (3) allows waste materials to be consolidated in one area on-

Site to facilitate future redevelopment of the remaining Site property.

The 10-Acre Pond TCRA capacity requirements for the on-Site repository is about 60,000 

cubic yards; however, the on-Site repository will be constructed such that approximately 

328,020 cubic yards of Site materials can be placed in the on-Site repository to account for 

expansion and consideration of other non-TCRA activities (for example, cleanup of the 

fugitive wind-blown calcine and on-Site consolidation of miscellaneous waste areas such as 

the South Industrial Landfill, etc..). The on-Site repository will be constructed to the 
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substantive requirements of Subtitle D which include the installation of a 60-mil HDPE 

primary liner and a geosynthetic clay liner (GCL) secondary liner. A leachate collection and 

removal system (LCRS) comprised of a geocomposite drainage net and drainage piping are 

incorporated into the design to maintain less than 12 inches of head from leachate on the 

liner. A vertical riser sump will extend through the cover to allow any generated leachate to 

be removed via pumping for disposal off-Site. The repository cover system will consist of a 

GCL liner, 60-mil HDPE liner, geocomposite drainage net, 18 inches of soil, and 6 inches of 

growth media (topsoil). The final grade of the cover system will consist of a minimum 2 

percent slope on the top and 5H:1V side slopes to promote surface water drainage and to 

minimize infiltration and erosion. Future leachate collection from the on-Site repository will 

be placed in on-Site storage tanks for off-Site disposal initially and if applicable may be 

treated on-Site using a permanent groundwater treatment system installed as part of the final 

Site remedy6.  

4.1.2 Removal and Disposal of Residual Pond Liquids 

Efforts will be made to reduce the volume of residual liquids in the 10-Acre Pond requiring 

off-Site disposal including: (1) utilizing liquids for moisture conditioning of waste in the on-

Site repository; (2) spraying the liquids on dry portions of the existing pond liner during hot 

dry conditions to promote evaporation control dust in the on-Site repository; and (3) 

contractual incentives to minimize off-Site transportation and disposal. The remaining 

residual liquids not used for moisture conditioning or evaporated will be removed via 

pumping from a constructed sump and disposed of at a hazardous waste facility for treatment 

at either the U.S. Ecology Grand View, Idaho facility or the Clean Harbors Aragonite, Utah 

facility. It is possible the Construction Contractor may identify an alternate facility capable of 

receiving and disposing of the liquid. Multiple facilities may be used if necessary to meet the 

project time constraints. Regardless of the facility, the Multistate Trust will seek specific 

approval from the Lead Agency in advance of transportation and disposal of the residual 

pond liquids. The timing of the residual liquid removal will target the dry season (July and 

August) to minimize the quantity of liquid requiring disposal. Sludge and filtered particles 

6 The final remedy has not been selected. Alternatives such as land application of for future leachate may be 
evaluated as part of the focused feasibility study.  
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remaining once pumping of the liquids is complete, will be dried and stabilized for disposal 

in the on-Site repository.  

4.1.3 Removal and Disposal of Pond Solids 

Pond solids will be consolidated within the lined pond utilizing low-ground-pressure, tracked 

equipment to push the material into windrows to allow dewatering prior to transport of the 

solids to the on-Site repository cell. Sludge materials on the existing pond liner will be 

carefully scraped with HDPE booms attached to blades of excavating equipment to minimize 

any damage to the existing liner. Sludge will be placed into windrows and allowed to 

dewater. Once dewatered and free liquids have been removed from the pond solids and 

sludge, the material will be transported to the on-Site repository to be blended and stabilized 

with Site soils generated from the building demolition activities. 

Analyses have indicated moisture stabilization of the pond solids can be accomplished 

utilizing on-Site soils at a mix ratio of 2:1 pond solids to soil. The West Calcine Area soils 

and other on-Site soils generated from the building demolition activities will be used for 

blending and moisture stabilization of the pond solids and sludge. The Demolition Contractor 

will haul these soils to the on-Site repository in advance of the 10-Acre Pond TCRA 

activities. Once pond solids and liquids have been removed to the extent practical from above 

the existing pond liner, the liners will be removed and placed in the on-Site Repository.  

Polymer use was evaluated for removal of pond liquids and stabilization of pond solids; 

however, based on feedback from numerous vendors, the use of polymers for dewatering 

and/or mixing of the pond water or sediments is not recommended because of the presence of 

evaporite salts.  

4.1.4 Extent of Excavation 

After removal of the pond solids and existing liners, confirmation soil samples will be 

collected from the footprint of the 10-Acre Pond. All confirmation soil sampling and analysis 

will be conducted in accordance with an EPA-approved Confirmation Sampling and Analysis 

Plan (CSAP) that is included in this RAWP (Appendix G). If analytical results from the 
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collected samples indicate concentrations of COCs that exceed applicable risk-based criteria, 

additional soil up to a maximum depth of 1 foot will be removed from the pond footprint. 

Contamination from depths greater than 1 foot, if any, will remain in place and be addressed 

via ongoing remedial activities for the Site, outside of the scope of the 10-Acre Pond TCRA.  

4.2 PROJECT PLANNING 

4.2.1 Topographic Survey 

A topographic aerial survey of the Site and adjacent area was completed by Aero-Graphics in 

November 2015 (Aero-Graphics, 2015), including high resolution light detection and ranging 

(LiDAR) data was collected,. The LiDAR points were used to develop a topographic map of 

the Site. The survey projection and datum are as follows: 

• Projection: Idaho State Plane East Zone projection

• Vertical Datum: NAVD88 (Geoid12A)

• Horizontal Datum: NAD83 (2011)

• Units: US Survey Feet

4.2.2 Utility Identification 

Utility location services have been utilized to determine the location of existing utilities to 

the extent practical. Known utility locations are shown on the Construction Drawings 

(Appendix A). No utilities have been documented in the 10-Acre Pond or on-Site repository 

areas. However, the Construction Contractor will be required to complete utility clearance 

prior to excavation activities. 

4.3 DESIGN CRITERIA 

The 10-Acre Pond TCRA is designed to remove contaminated liquids and salts/sediments 

from the 10-Acre Pond area. Pond liquids will be disposed of off-Site, while solids will be 

consolidated in an on-Site repository. The on-Site repository is the focus of the design 

criteria and design analysis presented in this RAWP. 
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The conceptual basis of design of the on-Site repository is presented in the Action 

Memorandum for a Time-Critical Removal Action for the 10-Acre Pond (EPA, 2018).  

Although not required, the on-Site Repository is designed to meet the substantive 

requirements of the Resource Conservation and Recovery Act (RCRA), Subtitle D 

regulations (40 CFR 258). RCRA Subtitle D regulations are for Municipal Solid Waste 

Landfills (MSWLF) and include the following: 

• Location;

• Composite Liner System;

• Leachate Collection and Removal System;

• Surface Run-on and Runoff Control System;

• Cover System; and

• Post Closure Care.

4.3.1 Location  

Under Subtitle D requirements, a landfill location shall have no: 

• Airport runway used by jets within 10,000 feet;

• Other airport runways within 5,000 feet;

• Floodplains;

• Wetlands;

• Faults having displacement in Holocene time within 200 feet; or

• Unstable ground.

The Site is considered a seismic impact zone because the maximum horizontal seismic 

acceleration exceeds 0.1g for an earthquake magnitude with a 10 percent probability in 250 

years. Seismic design considerations and additional siting information are included in Section 

4.4 Design Analysis. 
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4.3.2 Composite Liner System and LCRS 

Subtitle D requires the on-Site repository have a composite bottom liner and a leachate 

collection system that is designed and constructed to maintain less than a 30-centimeter 

(12-inch) depth of leachate over the liner. The composite liner must consist of a flexible 

membrane liner (FML) and 2 feet of compacted soil with a permeability of no more than 10-7 

centimeters per second. HDPE FMLs must be at least 60-mil thickness. 

4.3.3 Run-on and Runoff Control Systems 

A landfill Owner is required to design, construct, and maintain a run-on control system to 

prevent flow onto the active portion of the landfill during the peak discharge of a 25-year 

storm. Similarly, a runoff control system is required to collect and control at least the water 

volume from a 24-hour, 25-year storm. Runoff from the active landfill area must not 

discharge to waters of the U.S. or cause the discharge of a nonpoint source of pollution to 

waters of the U.S. 

4.3.4 Cover System 

A landfill must have a final cover system designed to minimize infiltration and erosion. The 

permeability of the cover system must be less than or equal to the bottom liner. The cover 

system must minimize infiltration by having at least 18 inches of earthen material and 

minimize erosion by having at least six inches of earthen material capable of supporting 

native plant growth. 

4.3.5 Post Closure Care 

Following closure, a 30-year post-closure care period is required to maintain the integrity of 

the final cover, maintain and operate the LCRS, monitor groundwater, and maintain and 

operate the gas monitoring system, if applicable. 

4.3.6 Additional Criteria 

Subtitle D requires daily cover of 6 inches of earthen material to be placed over waste at the 

end of each operating day to control disease vectors, fires, odors, blowing litter, and 
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scavenging. Due to the nature of waste and location of the landfill at the Site, and to conserve 

available waste storage volume, daily cover will not be used in the on-Site repository. 

Groundwater monitoring, sampling, and analysis are addressed in Subtitle D. However, these 

activities are already ongoing at the Site as part of the long-term groundwater monitoring 

program, and a new plan will not be implemented for the on-Site repository. The existing 

long-term monitoring program is sufficient for the on-Site repository. 

Records for the on-Site Repository will be maintained with other Site records. Records will 

include design documentation, inspection and monitoring records, and analytical data. 

Subtitle D includes explosive gas control requirements for MSWLF units. Landfill Owners 

must ensure that methane concentrations do not exceed 25 percent of the lower explosive 

limit (LEL) in facility structures or exceed the LEL at the facility property boundary. The 

primary source of gas generation within most landfills is typically the decomposition of 

organic materials (primarily household waste such as paper and lawn waste) and the 

subsequent release of methane gas. Average municipal (sanitary) landfill refuse contains 55 

percent woody materials (paper, grass, leaves, etc.) by weight and 28 percent organic carbon 

(EPA, 1979). In comparison, on-Site repository waste consists primarily of earthen materials 

and demolition debris that contain only small quantities of organic materials. Gas generation 

is anticipated to be minimal, and a gas monitoring plan will not be required. The on-Site 

repository cover will include vents to prevent the buildup of pressure from any gases 

generated beneath the impermeable cover system.  

Subtitle D requires financial assurance for post-closure care. The on-Site repository 

construction is part of the larger ongoing remedial action at the Site, so financial assurance 

specific to the on-Site repository is not necessary at this time. 
DRAFT
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4.4 DESIGN ANALYSIS 

This section discusses design analysis for key components of the on-Site repository 

construction. Criteria discussed in the previous section are addressed along with other 

engineering considerations. Supporting data and calculations are included in Appendix C. 

4.4.1 Location 

The location of the on-Site repository is presented in the Construction Drawings and 

described further in Section 4.1.1.  

4.4.2 Geotechnical Considerations 

Geotechnical details relevant to the on-Site repository design are presented in this section. A 

map identifying the approximate locations of six boreholes near the East and West 5 Acre 

Ponds is included in Appendix C, along with the associated boring logs. Boreholes were 

completed with an AMS PowerProbe to total depths ranging from 11.5 to 20.5 feet below 

ground surface (bgs). In five of the six boreholes, the total depth was limited by basalt 

bedrock. Consistency between the ground surface and bedrock varied between holes and with 

depth within each hole, but the primary field classification was silt (ML). Clayey or sandy 

components were noted intermittently, with occasional horizons field classified as silty sand 

(SM). Geotechnical information for the selected location indicates the native soil will provide 

a suitable base and subgrade for the on-Site repository. The base elevation is designed with at 

least four feet of separation above the expected basalt bedrock elevation. 

Groundwater monitoring has shown that the groundwater table elevation near the East and 

West 5 Acre Ponds is between 5,880 and 5,993 feet amsl (Tetra Tech, 2017). Wells KM-1, 

KM-21, KM-25, and KM-32 are located near the on-Site Repository location to the south, 

west, southeast, and northeast, respectively. The low point of the on-Site Repository bottom 

liner is designed at elevation 6,020 feet amsl, providing more than 25 feet of separation 

above groundwater. 
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4.4.3 On-Site Repository Size and Configuration 

The on-Site repository is sized to contain waste generated by this removal action and 

concurrent remedial activities at the Site. Anticipated wastes from the 10-Acre Pond include 

the pond solids, geosynthetic liner materials, and liner subgrade soils. Other wastes include 

demolition debris; surface soils from the demolition area; fugitive calcine deposits, waste 

currently stored at the South Industrial Landfill (likely contains ACM) and North Industrial 

Landfill (north of the 10-Acre Pond); dumped material in the enscarpment area south of KM-

8 and the calcine from the West Calcine Area. A conservative estimate of the maximum 

anticipated waste volume is 328,020 cubic yards, as shown in Table 4-1. Actual volumes will 

likely be lower for several of the waste sources. 

TABLE 4-1. ON-SITE REPOSITORY WASTE SOURCES AND APPROXIMATE 

VOLUMES 

Source Volume (Cu Yd) 
10-Acre Pond Sediment 22,500 
12" Under 10-Acre Pond 16,200 
IDW Area (by others) 60 
Existing Liner at 5-Acre Ponds 150 
West Calcine Area (by others) 206,000 
9" West Calcine Contingency (by others) 21,600 
North Industrial Landfill (by others) 7,000 
South Industrial Landfill (by others) 11,000 
South Public Dump (by others) 16,750 
Building and Site Concrete Demo (by 
others) 7,000 
Site Asphalt (by others) 760 
Strip 6" from demo area (by others) 19,000 

Total 328,020 

The on-Site repository, as shown in the Construction Drawings, has a waste capacity of 

328,000 cubic yards. The ultimate elevation will be modified as necessary during 

construction to match the actual waste volumes produced. As designed, the top surface of the 

on-Site repository is approximately 5.5 acres. A one-foot increase or decrease in the top 

elevation changes the waste capacity volume by approximately 9,000 cubic yards. 
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A perimeter berm surrounds the on-Site repository to provide access both during and after 

construction. The berm elevation varies to generally match the existing ground, minimize fill 

depths where fill is necessary, and promote drainage. The berm is 21.5 feet wide from the top 

of the base liner slope, which will provide a minimum 10-foot width once cover soil is 

installed on the cover liner system. 

The bottom liner system is designed with 3:1 slopes, while the cover has 5:1 slopes. The 

bottom liner slope height varies from one foot at the northwest corner to 17 feet at the 

southeast corner. The cover liner system has a maximum height of 19 feet, or 21 feet 

including cover soil.  

4.4.4 Waste Materials 

The primary waste materials associated with this removal action include the pond solids, 

geosynthetic liner materials, and liner subgrade soils. In general, a significant portion of the 

pond solids will have high moisture content when excavated. The solids will be handled to 

promote drainage of free liquid prior to delivery to the on-Site repository. Dry soils obtained 

from other Site activities will be mixed with the pond solids to produce a final product that is 

dry enough to be compacted and support equipment. The existing 10-Acre Pond 

geosynthetics will be sized to allow hauling, placement, and compaction in the on-Site 

repository. If confirmation soil sampling results indicate elevated COCs, the pond subgrade 

maybe excavated to bedrock or a maximum depth of one foot and also placed in the on-Site 

repository. 

Demolition debris, Site surface soils, waste from various on-Site dumps, and calcine from the 

West Calcine Area will be transported to the on-Site repository by the Demolition 

Contractor. This activity will be concurrent with the 10-Acre Pond TCRA. The granular 

calcine material will be spread directly on top of the bottom liner system and immediately 

below the cover liner system. A three-foot lift of calcine will be placed initially to provide a 

cushion at the base of the landfill to support construction equipment and protect the liner 

from demolition debris. A one-foot lift of calcine will be included as both a cushion layer and 
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gas migration layer below the cover liner system. Gas migration is discussed later in the 

design analysis, and laboratory soils testing results for the West Calcine Area are included in 

Appendix C. Demolition debris will be sized by the Demolition Contractor to minimize void 

space and assure adequate compaction. 

Remaining wastes will be placed and compacted in maximum two-foot lifts utilizing 

compaction equipment suitable to form a fill that is a firm unyielding mass, free of large 

voids, and capable of supporting future loading. Proper compaction will reduce the waste 

volume, ensure geotechnical stability, and prevent differential settlement within the on-Site 

repository. If soils placed in the on-Site repository are too wet for adequate compaction, a 

disc or similar implement will be used to work the soil and mix in dry soil. Periodic proof 

rolling will be used to confirm waste compaction methods.  

4.4.5 Subgrade 

Finish subgrade preparation will be included and will be constructed to the lines and grades 

shown in the Construction Drawings. Oversized and deleterious material will be removed 

and the subgrade will be graded smooth to prevent GCL bridging of more than one inch. 

Subgrade will be compacted to 90 percent of standard proctor maximum dry density to form 

a firm, unyielding surface. In the event of precipitation, the Construction Contractor will be 

responsible for dewatering the liner subgrade and ensuring proper compaction is maintained 

prior to deploying any GCL or FML. 

4.4.6 Primary Flexible Membrane Liner 

The primary barrier layers for the on-Site repository base and the cover each consist of a 

HDPE FML. The FML is designed to prevent liquid from entering the closed cell, contain 

any leachate that is produced from the waste material, and withstand the stresses applied to it 

from the weight of the waste material and cap, from construction of the cell, and from the 

settlement of underlying soils. 

The primary COCs in the on-Site repository waste are salts, metals, TPH, and TBP (Pioneer 

et al., 2017). HDPE provides excellent resistance to salts and metals. HDPE may be 
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incompatible with certain hydrocarbons at high concentrations, but is resistant to others such 

as diesel fuel. TBP is an ester of phosphoric acid with n-butanol. Esters may have an effect 

on HDPE liners at high concentrations. The potential effect of both hydrocarbons and esters 

on HDPE is plasticizing, which is reversible once the chemical is removed from the liner. 

Chemical concentrations in recent analysis of 10-Acre Pond sediments were 52.5 to 2,080 

mg/kg for TPH and 1.7 to 370 mg/kg for TBP (Pioneer et al., 2017). It is anticipated that 

these concentrations will be diluted as waste is handled and placed. Low contaminant 

concentrations and an effective leachate removal system minimize the risk of these chemicals 

affecting long-term FML performance. Chemical compatibility data are included in 

Appendix C. 

A minimum thickness of 35 mils is recommended for high installation survivability 

(Koerner, 2012). The selected FML thickness will be 60-mil, which is consistent with the 

substantive requirements for Subtitle D. The selected FML will be textured on both sides to 

provide added friction along the geosynthetic interfaces. FML installation will follow 

manufacturer guidelines and quality management procedures will be implemented. 

Horizontal seams are not allowed on the on-Site repository side slopes. 

4.4.7 Secondary Geosynthetic Clay Liner 

A GCL will be installed below the FML as a secondary liner for both the bottom liner and 

cover liner systems. GCL is a proven substitute for compacted clay secondary liners and was 

the preferred material recommended in the TCAM (EPA, 2018). The liner will consist of a 

needle punched reinforced GCL comprised of a uniform layer of granular sodium bentonite 

encapsulated between a scrim reinforced nonwoven and a virgin staple fiber nonwoven 

geotextile. The GCL provides a secondary hydraulic barrier as well as a cushion layer to 

protect the overlying FML. Constructing the base and cover liner systems with the same 

materials is consistent with Subtitle D requirements that the permeability of the cover system 

must be less than or equal to the bottom liner. 

The GCL will be installed according to accepted practices and manufacturer 

recommendations. Longitudinal seams must be overlapped a minimum of six inches and 
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sealed with powdered bentonite sealing compound unless the GCL used has Supergroove®, 

which has self-sealing properties and supplemental powdered bentonite is not required. 

Seams must be oriented parallel to the line of maximum slope. The horizontal end of panel 

seams must be overlapped a minimum of 12 inches and sealed with powdered bentonite 

sealing compound. No horizontal seams are allowed on the slopes. During installation, the 

GCL will be covered by FML or a temporary covering by the end of each day. 

4.4.8 Geocomposite 

Geocomposite drainage net will be installed directly on top of each FML. The geocomposite 

is designed to facilitate drainage and prevent the buildup of liquid on the FML. The 

geocomposite also provides a cushion to protect the FML during placement of overlying 

waste or cover soil layers. The on-Site repository liner systems will be sloped at two percent 

minimum to facilitate drainage. A geocomposite provides a similar function to a gravel 

drainage system but requires much less depth and therefore increases the waste volume 

available for a given repository size. Additionally, the calcine cushion layer placed on top of 

the geocomposite will help facilitate drainage and provide a secondary lateral drainage layer. 

The geocomposite consists of eight-ounce nonwoven geotextile layers bonded to each side of 

a 250-mil geonet drainage layer. The geotextile acts as a filter barrier between the waste and 

geonet as well as a cushion for the FML. The geocomposite will have a minimum 

transmissivity of 2.0 gallons per minute per foot (gpm/ft) at 10,000 pounds per square foot of 

confining pressure. Geocomposite performance was validated using the Hydrologic 

Evaluation of Landfill Performance Version 3 (HELP3) model (USACE, 1997). In the 

HELP3 model, transmissivity of the geocomposite layer was reduced by 50 percent 

(1.0 gpm/ft) to account for clogging and creep. Model analysis and results are discussed in 

the LCRS and Cover Soil analysis sections and presented in Appendix C.  

4.4.9 Liner System Stability 

Stability of the proposed liner systems on the on-Site repository slopes is assessed in the 

following paragraphs. Because the bottom liner system has steeper and taller slopes, the 

stability analysis is focused on the bottom liner system. Sliding analysis of the cover soil 
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system is included in the Cover Soils analysis section. Several calculations are based on 

hazardous waste landfill calculations, which provide a conservative design basis for the on-

Site repository. Calculations dependent on interface friction were completed using large 

displacement friction angles, which can be considerably lower than peak friction angles. 

Calculations with assumptions and results are included in Appendix C. 

Stress analysis of the FML includes determination of the FML stress by its own weight prior 

to filling and stress during filling. Liner strain due to potential settlement of the on-Site 

repository bottom is also considered. Settlement strain calculations were repeated for the 

GCL. In all cases, the proposed design exceeds minimum recommended safety factors.  

Stress analysis of the geocomposite included normal and shear stress analysis within the 

geonet. Leachate time of travel was also calculated by summing the travel time for the 

longest path along the on-Site repository slope and bottom. The analysis shows a maximum 

time of travel to the LCRS trench of about 2.3 hours. 

The adequacy of the proposed anchor for the bottom liner system was analyzed as well. The 

proposed anchor consists of two feet of runout and a two-foot deep anchor trench. The trench 

width is 1.5 feet, and the bottom FML will be installed across the anchor bottom; however, 

the calculations only consider the runout and anchor trench depth. The minimum friction 

interface for the liner system is between the FML and the adjacent geosynthetics (GCL below 

and geocomposite above). Calculations show the anchor provides a safety factor greater than 

2.5. 

Seismic displacement of the bottom liner system was considered for a seismic event with a 

two percent chance of occurring in a 500-year period. Calculations show peak ground 

acceleration (PGA) of 0.115g results in a factor of safety equal to one. This acceleration is 

considered the yield acceleration. The design seismic event has a PGA of 0.37. Analysis 

shows an anticipated permanent displacement of about two inches for the design event, 

which is acceptable for the bottom liner system.  
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4.4.10 LCRS 

The bottom liner system geocomposite will direct leachate to the LCRS. The LCRS will 

consist of a collection trench along the downgradient (southern) toe of the on-Site repository 

base. The collection trench contains a four-inch corrugated HDPE perforated drain pipe 

enveloped in drain gravel. Even though the calcine cushion layer placed on top of the 

separation geotextile is granular and unlikely to clog the drain gravel with fines, a six-ounce 

non-woven separation geotextile will be installed on top of the drain gravel to prevent fine 

grained soil from migrating into the drain gravel. The drain gravel will consist of clean 3/4-

inch minus aggregate that will promote drainage and protect the drain pipe. 

The corrugated HDPE perforated drain pipe collects leachate routed to the LCRS trench by 

the geocomposite layer and conveys it to a sump. An 18-inch diameter smooth HDPE sump 

riser pipe will be installed for monitoring leachate depth and pumping when necessary. The 

riser pipe bottom will be installed in the LCRS sump, run up the on-Site repository slope, and 

daylight along the edge of the on-Site repository. The riser pipe will be recessed in a trench 

and bedded in gravel to ensure it remains in place during waste placement. The configuration 

will allow a submersible pump to be lowered in and out of the pipe for removal of any 

accumulated leachate. The perforated drain pipes will penetrate the riser pipe at the sump, 

and the riser pipe section within the sump will also be perforated to enhance leachate 

collection during pumping. A pipe boot will be installed at the cover liner penetration to 

provide a water tight seal. 

A HELP3 model was developed to validate the ability of the bottom liner geocomposite to 

convey leachate to the LCRS trench. An extreme case was considered with 10 feet of waste 

draining on top of the bottom liner system. For the case, initial moisture contents of 20 

percent and 30 percent were assumed for the three-foot calcine layer and overlying seven-

foot waste layer, respectively, which are significantly higher than anticipated moisture 

content for the bulk waste materials. Additional soil properties are included in the model 

output in

Appendix C. Model results indicate an initial drainage of 7,806 cubic feet in one day, or 

approximately 40.5 gpm. Based on the leachate trench length, the flow rate through the 
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geocomposite is 0.04 gpm/ft, which is well below the assumed geocomposite transmissivity 

of 1 gpm/ft. 

 

Model results also indicate the geocomposite is capable of preventing more than 12 inches of 

leachate from collecting on the liner system, even in this extreme scenario. The LCRS drain 

pipe can also convey the large flow from the modeled scenario. Each 4-inch pipe is capable 

of conveying approximately 52 gpm under gravity flow conditions, and the 40 gpm estimated 

for this scenario would be split approximately evenly between the two pipes. The perforated 

drain pipe orifice capacity was also calculated, and even with only a few inches of head on 

the pipe, the orifice capacity of the perforated pipe far exceeds the pipe flow capacity. 

 

Results from a HELP3 model of the completed on-Site Repository indicate the geocomposite 

maintains less than an inch of head on the bottom liner system (excluding the leachate 

collection trench). Model output is included in Appendix C. 

 

After the drain gravel and cushion layer are in place, the bottom liner can temporarily store 

approximately 73,400 gallons of leachate with one-foot of head on the low point of the 

bottom liner. The volume calculation is included in Appendix C. If a large precipitation event 

occurs before the cover liner system is installed, especially when the waste lift is relatively 

thin, the leachate storage volume may be exceeded. The Construction Contractor will be 

required to pump the LCRS sump and use or dispose of leachate by recirculating the leachate 

to waste within the on-Site repository or if necessary, hauling offsite to a hazardous waste 

facility for disposal. 

 

4.4.11 Cover Soils 

The on-Site repository cover will be constructed with 18 inches of subsoil and six inches of 

growth media. Subsoil will consist of suitable material from the on-Site repository 

excavation or a designated borrow area at the south end of the Site. The maximum particle 

size will be limited to three inches and will be visually classified as silt or loam. Growth 

media will consist of suitable material from the south borrow area. During stripping and 

stockpile operations, growth media will be visually inspected for signs of contamination. 
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Suspected contaminated soil will be segregated and disposed of in the on-Site repository. 

Once the cover soil is placed on the cover liner system, the on-Site repository will be 

fertilized and seeded by the Demolition Contractor. 

 

The on-Site repository top is designed with a slope of 2 percent to promote drainage and 5:1 

side slopes to resist erosion and minimize maintenance. A sliding analysis was completed for 

the cover soils on the side slopes under static, seismic, and construction conditions. 

 

Static analysis indicates the slopes have a factor of safety greater than three, and during a 

design seismic event, the factor of safety remains above one. Both of these calculations were 

completed with the full two feet of cover, as this will be the long-term cover configuration. 

Construction loading was also assessed by evaluating the loads with a Cat D8T LGP dozer. 

For this analysis, a cover thickness of 1.5 feet was assumed. Calculations indicate a thinner 

cover reduced sliding resistance, and it is anticipated that the highest potential for stability 

concerns is when subsoil is being placed and graded. The factor of safety with equipment 

loading is slightly less than three. 

 

4.4.12 Surface Drainage 

Storm water drainage both during and after construction were considered in the on-Site 

repository design. The perimeter berm is sloped away from the on-Site repository to divert 

storm water and prevent run-on both during construction and after closure. The berm itself 

has limited run-on potential. The existing grade drains away from the perimeter berm in most 

areas. The only area with potential for run-on to the berm is near the northeast corner of the 

on-Site repository. The design includes details for a run-on diversion ditch to be constructed 

as needed in that area. Prior to installation of the cover liner system, waste will be graded to 

ensure storm water that contacts the waste will be contained within the on-Site repository. 

 

Construction Best Management Practices (BMPs) will be utilized to manage storm water 

runoff during construction and until vegetation has stabilized in earthwork areas. Erosion and 

sediment control is discussed later in the RAWP. Approximately 9.5 acres of the cover area 

drains to the northwest. A 25-year, 24-hour design storm of 2.2 inches is expected to produce 
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a peak runoff flow of 13.6 cubic feet per second (cfs) and a total runoff volume of 1.1 acre-

feet. Once vegetation is established, the peak runoff flow from the 25-year, 24-hour design 

storm is reduced to 3.2 cfs with a total runoff volume of 0.4 acre-feet. Runoff calculations 

were completed using Autodesk Hydraflow Hydrographs, and model output is included in 

Appendix C. 

The cover liner system geocomposite will drain surface infiltration to the toe drain system. 

The toe drain system consists of perforated four-inch corrugated HDPE collection pipes 

located just beyond the anchor trench and surrounding the west, north, and east perimeter of 

the on-Site Repository. The pipes meet at a solid four-inch corrugated HDPE discharge pipe 

at the natural low point near the northwest corner of the on-Site repository. Discharge from 

the pipe will be conveyed away from the on-Site repository via a natural drainage swale 

draining to the west. A collection pipe was not included along the south perimeter due to the 

small side slope area draining to the south and minimal infiltration expected on the 5:1 slope. 

Two scenarios were considered to evaluate subsurface drainage for the cover soil – bare 

cover soil prior to vegetation establishment and cover soil with a good stand of grass cover. 

HELP3 models were developed for both scenarios. Each model was run for a 100-year 

simulation period using climate information for the Soda Springs area. The model considered 

the two percent sloping top surface, where the majority of infiltration will likely occur. 

Model output for both cases is included in Appendix C. The cover soil with vegetative cover 

results in greater infiltration and higher subsurface drainage. For the 100-year simulation 

period, peak daily subsurface drainage is 7,476 cubic feet, or approximately 38.8 gpm. The 

four-inch toe drain pipe has a minimum slope of 0.5 percent, resulting in a gravity flow 

capacity of 52 gpm. Model results indicate the maximum head on the cover liner is less than 

six inches for the entire simulation period. 

4.4.13 Gas Vent System 

While landfill gas production is anticipated to be lower than that of a typical MSWLF, a gas 

collection and venting system is incorporated into the on-Site repository design. A series of 

three-inch perforated corrugated HDPE pipes will be embedded in a layer of calcine waste. 
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The calcine is generally a sandy material and will be a minimum of one-foot thick to provide 

a migration layer for accumulated gases to reach the perforated pipes. The piping directs the 

gas to one of six vent pipe risers distributed evenly across the top of the cell. The vent pipe 

risers consist of three-inch smooth HDPE pipe, which extend approximately 12 inches above 

the top of the cap. The risers will be shaped like a “candy cane” and will have screens over 

the open end of the pipe to prevent precipitation or objects from entering the pipe. Concrete 

collars will be cast around the vent pipes for additional support. 

4.5 MOBILIZATION AND SITE PREPARATION 

4.5.1 Erosion & Sediment Control 

Standard erosion control measures will be constructed and/or placed prior to the start of 

construction activities and modified as appropriate during the 10-Acre Pond TCRA. The 

Construction Drawings include an Erosion and Sediment Control Plan and standard 

drawings. The Construction Contractor will be required to prepare and implement a Storm 

Water Pollution Prevention Plan (SWPPP). 

4.5.2 Utility Clearances 

Prior to construction, utility locates will be performed and compared to any existing and/or 

historic site drawings of underground utility information to identify as many underground 

utilities as possible. Previously mapped utilities are shown on the Construction Drawings. 

4.5.3 Protection of Monitoring Wells 

Caution will be exercised to protect and ensure the integrity all existing monitoring wells. 

Existing wells are shown in the Construction Drawings. 

4.6 HEALTH AND SAFETY 

4.6.1 Traffic Control Plan 

A Traffic Control Plan will be prepared by the Construction Contractor to identify haul 

routes and describe methods for controlling on-Site vehicular traffic. Vehicles and equipment 

will be restricted to a speed limit of 15 miles per hour. 
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4.6.2 Dust Control Plan 

A Dust Control Plan (DCP) will be developed by the Construction Contractor to provide 

adequate resources to control dust and to detail the means and methods that shall be utilized 

to implement dust control measures during RAWP activities. The dust control measures shall 

be designed to control the emission of visible fugitive nuisance dust. These controls shall be 

accomplished through the use of administrative, engineering, and physical controls. 

4.6.3 Vehicle and Equipment Decontamination 

The equipment used in the handling and/or transport of 10-Acre Pond materials will be 

decontaminated prior to the equipment leaving the Site, or moving from a work zone to an 

area considered clean. Decontamination pads will be established by the Construction 

Contractor in areas agreed upon with and approved by the Design Engineer and Multistate 

Trust. The location of the decontamination pads may change as 10-Acre Pond TCRA 

activities progress. The equipment that has been decontaminated will be inspected upon 

completion to ensure the adequacy of the process and to document the process to ensure 

quality control prior to the transport vehicle leaving the Site.  

Decontamination will consist of one or a combination of brushing, vacuuming, or washing 

methods. The goal of the decontamination is to remove potential COC-containing materials 

from the areas of the equipment that contact the waste. Upon completion of the 

decontamination activities, any removed dust and debris residue will be hauled to the on-Site 

repository. 

Transport vehicles will be inspected periodically to ensure that truck beds and gates are 

properly sealed and that debris is not building up. Full decontamination of vehicles that are 

leaving the Site shall occur periodically.  

4.7 SITE REVEGETATION AND RESTORATION 

Once confirmation soil sampling has confirmed the horizontal and vertical excavation extents 

and a maximum of one foot of contaminated soils have been removed from the 10-Acre Pond 

footprint, the area will be regraded, backfilled, and compacted to the lines and grades shown 
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on the Construction Drawings to promote positive drainage away from the former 10-Acre 

Pond footprint and to minimize erosion. The area will then have six inches of growth media 

spread across the surface. Final seeding with native grass will be performed by the 

Demolition Contractor. 

4.8 REMOVAL ACTION COMPLETION REPORT 

A Removal Action Completion Report will be submitted once all of the construction and 

remediation work is complete and meets the project performance standards. The report will 

include inspection reports, daily construction reports, stamped as-built drawings, supporting 

documentation to demonstrate that the Construction Quality Assurance/Quality Control Plan 

(CQA/CQP) was followed, photo-documentation of work, and laboratory reports. 
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5.0  ATTAINMENT OF ARARS AND SUBSTANTIVE PERMIT REQUIREMENTS 

This section describes how remedial activities at the KMCC Soda Springs Plant Superfund 

Site 10-Acre Pond will comply with the identified Applicable or Relevant and Appropriate 

Requirements (ARARs). Table 5-1 and Table 5-2 contain the ARARs identified in the Action 

Memorandum for the 10-Acre Pond TCRA (EPA, 2018). 

5.1.1 Compliance with ARARs 

The Action Memorandum for the 10-Acre Pond TCRA (EPA, 2018) contains a complete list 

of the ARARs applicable to actions implemented at the Site. The Site is subject to these 

ARARs, which are divided into two types: chemical-specific and location-action-specific. 

The following presents the substantive compliance for the Site with these ARARs. The 

discussion of ARARs follows the listed order in Tables 5-1 and 5-2. The tables provide the 

following: 1) citation; 2) description; 3) summary of requirements; 4) evaluation regarding 

applicable, relevant, or appropriate; and 5) comments and where referenced in this document. 

As indicated in EPA Comprehensive Environmental Response, Compensation, and Liability 

Act (CERCLA) Compliance with Other Laws Manual: Interim Final (EPA, 1988), the 

technical specifications developed during design must ensure attainment of ARARs.  

In accordance with the National Oil and Hazardous Substances Pollution Contingency Plan 

(NCP) at 40 C.F.R. § 300.415(j), on-Site removal actions conducted under CERCLA are 

required to attain ARARs to the extent practicable, considering the exigencies of the 

situation. Off-site removal activities need only comply with all applicable federal and state 

laws, unless there is an emergency.  

Under CERCLA section 121 (e)(1), federal, state or local permits are not required for the 

portion of any removal or remedial action conducted entirely on-Site as defined in 40 

C.F.R.§ 300.5. See also 40.C.F.R. §§ 300.400(e)(1) & (2). On-Site is defined as the areal

extent of contamination and all suitable areas in very close proximity to the contamination

necessary for implementation of the response action. On-Site response actions must comply,
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to the extent practicable, with substantive but not administrative requirements of ARARs. 

Off-Site activities such as transportation and disposal of wastes are required to comply with 

all applicable requirements, including the administrative portions. 

As provided in CERCLA Section 121(d)(3) and the Off-site Rule at 40 C.F.R. 300.440 et 

seq., the off-Site transfer of any hazardous substance, pollutant or contaminant generated 

during the response action will be sent to a treatment, storage or disposal facility that is in 

compliance with applicable federal and state laws and has been approved by the EPA for 

acceptance of CERCLA waste. 

5.1.2 Chemical-Specific ARARs 

This section describes compliance with all the chemical-specific ARARs as outlined in Table 

5-1.

5.1.2.1 Water-Quality ARARs 

Design elements to be used will ensure that the 10-Acre Pond TCRA addresses the water 

quality criteria listed in Table 5-1. These design elements will include excavation of the new 

on-Site repository and dewatering operations for removal of the 10-Acre Pond. Temporary 

measures and BMPs will be used to prevent contaminants from leaving the Site. The BMPs 

will include filter fencing, cover crop in seed mix, hydro-mulch, and straw wattles, as shown 

in the Construction Drawings. Dewatering operations will include the use of sumps, pumps, 

and/or vacuum trucks to dewater the 10-Acre Pond prior to removal of the sediments and 

sludge. Water from dewatering operations will be collected in tanker trucks and used for 

moisture conditioning of materials placed in the on-Site repository or hauled off-Site to a 

licensed disposal facility.  

5.1.3 Action-Specific ARARs 

The following sections discuss compliance with all location and action-specific ARARs as 

outlined Table 5-2. 
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5.1.3.1 Migratory Bird Treaty Act 

Activities will be completed in a manner that avoids the taking or killing of protected 

migratory bird species: individual birds or their nests or eggs.  

5.1.3.2 Hazardous Waste 

Although the 10-Acre Pond wastes are not considered hazardous wastes, the wastes are solid 

wastes as defined in 40 CFR 261.2 and thus are subject to Subtitle D requirements. In Idaho, 

solid waste requirements, including the management, processing, waste handling, and 

disposal of non-municipal solid waste, are promulgated in the Idaho Administrative 

Procedures Act (IDAPA) 58.01.06, Solid Waste Management Rules and Standards and are 

potentially applicable. The 10-Acre Pond TCRA will require the removal, transport, and 

disposal of water from the 10-Acre Pond, and the removal, transport, and potential 

stockpiling of sludge and impacted native soils for final disposal in the on-Site repository. 

The Multistate Trust and Design Engineer will approve the Construction Contractor’s 

proposed plan for stockpiling materials. The Construction Contractor will comply with the 

requirements for waste management. 

5.1.3.3 Clean Water Act 

The Prime Contractor’s submitted Erosion Control Plan and/or SWPPP will fulfill the 

ARARs regarding the Clean Water Act National Pollutant Discharge Elimination System 

(NPDES) permit program for water quality. The SWPPP will demonstrate compliance for 

water quality and meet the substantive requirements of the NPDES permit. The Prime 

Contractor will submit this plan to the Multistate Trust and Design Engineer as part of the 

Environmental Protection Plan (EPP). The Multistate Trust and Design Engineer will 

approve the plan prior to starting construction.  

BMPs and standard erosion control measures will be utilized throughout the RAWP 

implementation including controlling dust, providing straw bales around storm drain inlets, 

placing sand-bags at critical perimeter locations, and avoiding off-site tracking of debris from 

vehicles. Provisions to avoid ponding and maintain excavations free of storm water runoff 

shall be addressed. Typically, this will involve filling these locations prior to storms.  
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Inspections of the erosion control measures will be performed prior to, during, and after 

storms to evaluate the adequacy of these measures and to manage corrections as necessary. 

The Prime Contractor is responsible for documentation of the inspection and correction 

activities, as required. Copies of the documentation shall be forwarded to the Multistate Trust 

and Design Engineer for review and record retention.  

5.1.3.4 Air Quality ARARs 

BMPs will be used to minimize dust emissions. Specifically, dust will be controlled primarily 

through proper watering of potential dust generation areas and applying water and/or 

magnesium chloride on haul roads. The Construction Contractor will monitor the Site 

activities to ensure dust is kept to a minimum and verify that no significant quantities of 

contaminants become airborne and migrate from the Site.  

Meteorological conditions, such as temperature and wind, will also be informally evaluated. 

These conditions will factor into Site operations to minimize dust generation and emissions. 

Water trucks will be used to suppress dust on temporary haul road and excavation sites when 

conditions and access warrant. Also, other techniques, such as the controlled loading of 

trucks and minimizing the agitation of materials during excavation and loading, will be 

considered and applied where appropriate.  

These control measures for particulate matter will keep air quality in compliance with the 

primary and secondary air quality standards and toxic air pollutant ambient concentrations. 

5.1.3.5 Control of Air Pollution in Idaho 

The dust control measures discussed above will control air pollution in Idaho. The 

Construction Contractor will meet the Technical Specifications (Appendix B), which require 

dust control during construction.  
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TABLE 5-1. FEDERAL AND STATE CHEMICAL SPECIFIC ARARS 
Statutes, Regulations, Standards, 

or Requirements 

Citations or References General Description Site-Specific Comments Determination 

Federal 

1 Safe Drinking Water Act  

(SDWA) of 1974, National Primary 

Drinking Water Standards, and 

Maximum Contaminant Levels for 

Inorganic Contaminants 

42 U.S.C. 300(f) et seq. 

40 CFR 141.61 

40 CFR 141.62 

Establishes maximum contaminant levels (MCLs) as criteria for 

groundwater and surface water that are or may be used for drinking 

water. The standards are designed to protect human health from the 

adverse effects of organic contaminants in the drinking water. 

Applicable to groundwater at the Site, with respect 

to Arsenic. There are no promulgated standards 

specified under the SWDA which are exceeded for 

the other COCs. The Site-specific risk based 

concentrations apply to the remaining COCs.  

Applicable. 

State 

1 

Idaho Water Quality Standards IDAPA 58.01.02 

Surface water quality standards and waste water treatment 

requirements, including: water quality criteria for aquatic life use 

designations (.250), designations of surface waters found within 

Blackfoot Basin (.150), general surface water quality criteria (.200), 

antidegradation policy (.051), and mixing zone policy (.060). 

Water quality standards are potentially applicable for 

surface waters on-Site or affected by the selected 

remedy.  

Applicable 

2 

Idaho Ground Water Quality Rule IDAPA 58.01.11.200 

Protects groundwater for beneficial uses including potable water 

supplies, establishes use classifications, and establishes water 

quality criteria for ground water. 

Applicable to groundwater at the Site. Applicable 

3 

Idaho Rules for Public Drinking 

Water Systems 
IDAPA 58.01.08 Regulates quality and safety of public drinking water. 

Potentially applicable if any of the Site water is a 

public drinking water source; otherwise, substantive 

requirements would likely be relevant and 

appropriate. 

Potentially applicable 

and/or relevant and 

appropriate 

4 
Rules and Standards for Hazardous 

Waste 
IDAPA 58.01.05 

Rules and standards for hazardous waste. Identifies characteristic 

and listed hazardous wastes and provides rules for hazardous waste 

permits. 

Potentially relevant and appropriate if hazardous 

waste is identified or generated during 

implementation of the selected remedy. 

Potentially relevant and 

appropriate 

5 

Rules for the Control of Air Pollution 

IDAPA 58.01.01 

(including IDAPA 58.01.01.650 

and .651) 

Rules providing for the control of air pollution in Idaho. 
Potentially applicable depending on the selected 

remedy. 
Potentially applicable 

6 

Idaho Risk Evaluation Manual for 

Petroleum Releases 

IDEQ (2004b) 

Available online at 

https://www.deq.idaho.gov/medi

a/967298-

risk_evaluation_manual_2004.p

df 

Provides guidelines and criteria to apply in risk-based decision 

making for petroleum releases.  

Potentially relevant and appropriate if during the 

remedial action petroleum is released or a petroleum 

release is identified. 

Potentially relevant and 

appropriate DRAFT
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TABLE 5-2. FEDERAL AND STATE LOCATION AND ACTION SPECIFIC ARARS 

 

Statutes, Regulations, Standards, or 

Requirements Citations or References General Description Site-Specific Comments Determination 

Location or 

Action 

Specific 

Federal 

1 

Migratory Bird Treaty Act 16 U.S.C. 703 et seq. 

Protects all migratory bird species. It shall be unlawful at any time, 

by any means or in any manner, to pursue, hunt, take, capture, kill, 

attempt to take, capture, or kill, possess, offer for sale, sell, offer to 

barter, barter, offer to purchase, purchase, deliver for shipment, 

ship, export, import, cause to be shipped, exported, or imported, 

deliver for transportation, transport or cause to be transported, carry 

or cause to be carried, or receive for shipment, transportation, 

carriage, or export, any migratory bird, any part, nest, or egg of any 

such bird, or any product, whether or not manufactured, which 

consists, or is composed in whole or part, of any such bird or any 

part, nest, or egg thereof. 

The prohibition is relevant and appropriate to areas 

of the Site where remedial action is selected that 

may provide habitat to migratory birds.  

Potentially applicable and/or 

relevant and appropriate 
Action 

2 Executive Order 13186, 

Responsibilities of Federal Agencies 

to Protect Migratory Birds 

Executive Order 13186 of 

January 10, 2001 
 

Encourages federal agencies to integrate migratory bird 

conservation principles into plans and actions. 
TBC 

Potentially applicable and/or 

relevant and appropriate 
Action 

3 
RCRA: Subtitle D—RCRA Criteria 

for Classification of Solid Waste 

Disposal Facilities and Practices  

42 U.S.C. 6901 et seq.; 40 CFR 

257 

Certain criteria are required to be met by solid waste disposal 

facilities and practices, such as not restricting the base flow of the 

floodplain, not taking threatened or endangered species, and not 

causing a discharge to navigable waters. 

The substantive requirements are relevant and 

appropriate to remedial actions that involve the 

consolidation of on-Site wastes in repositories or 

beneath protective barriers. 

Potentially applicable and/or 

relevant and appropriate 
Action  

4 

RCRA Subtitle D—Disposal of 

Nonhazardous Solid Waste  

42 U.S.C. 6901 et seq.; 40 CFR 

Part 258 

Provides criteria for cover material, run-on/runoff control systems, 

access control, and liquid restrictions.  

The substantive requirements are relevant and 

appropriate to remedial actions that involve the 

consolidation of mine wastes in repositories or 

beneath protective barriers. 

Potentially applicable and/or 

relevant and appropriate 
Action  

5 
RCRA: Subtitle C— 

Hazardous Waste 

Characteristics  

40 CFR 261.20 

 

Generators of solid waste must determine whether the waste is 

hazardous. A solid waste is hazardous if it exhibits the toxicity 

characteristic (based on extraction procedure Method 1311). 

 

Applicable to characterization of unknown waste 

that may be encountered during the removal action. 

 

Potentially applicable and/or 

relevant and appropriate 
Action 

6 Best Management Practices for Soil 

Treatment Technologies  
OSWER, 1997 

Provides technologies for controlling cross-media transfer of 

contaminants during materials handling activities. 
TBC during excavation of contaminated soil.  

Potentially applicable and/or 

relevant and appropriate 
Action 

7 

Clean Air Act 42 U.S.C. 7401 et seq. 
Requires minimization of the harmful effects to air quality from 

excavation, construction, and other removal activities. 

The substantive requirements of these regulations 

are relevant and appropriate to remedial actions that 

may involve the generation of fugitive dust (e.g., 

removal, transport, and consolidation of 

contaminated soil / sediments).  

Potentially applicable and/or 

relevant and appropriate 
Action 

8 Clean Water Act (402)/ National 33 U.S.C. 1251 Specifies requirements under 40 CFR 122 for point-source May be applicable if the selected remedy results in Potentially applicable and/or Action 
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TABLE 5-2. FEDERAL AND STATE LOCATION AND ACTION SPECIFIC ARARS 

Statutes, Regulations, Standards, or 

Requirements Citations or References General Description Site-Specific Comments Determination 

Location or 

Action 

Specific 

Pollutant Discharge Elimination 

System  

40 CFR 122 and 125 discharge of storm water from construction sites to surface water 

and provides for Best Management Practices such as erosion 

control for removal and management of sediment to prevent run-on 

and runoff.  

point source discharges. relevant and appropriate 

State 

1 

Protection of Birds Idaho Code Ann. § 36-1102 

Prohibits the “take” or intentional disturbance or destruction of eggs 

or nests of any “game, song, rodent killing, insectivorous or other 

innocent bird.” The prohibition does not apply to English Sparrows 

or starlings.  

Potentially applicable during remedial action. 
Potentially applicable Action 

2 
Non-point Source Discharges IDAPA 58.01.02.350 

Regulates non-point source discharges, designates approved BMPs 

and provides additional protection for outstanding resource waters.  

May be applicable if the selected remedy results in 

non-point source discharges. 
Potentially applicable Action 

3 
Point Source Discharges IDAPA 58.01.02.400-.401 

Provides limits and restrictions including possible limits on 

temperature and flow rates for point source discharges. 

May be applicable if the selected remedy results in 

point source discharges. 
Not applicable Action 

4 

Storage of Hazardous and Deleterious 

Materials  
IDAPA 58.01.02.800 

Prohibits the storage, disposal or accumulation of hazardous and 

deleterious materials “adjacent to or in the immediate vicinity of 

state waters” without adequate measures and controls to insure the 

materials will not enter state waters. 

May be relevant and appropriate if the remedial 

action results in the storage of hazardous and 

deleterious materials near state waters. 

Not applicable. Action 

5 
Well Construction Standard Rules IDAPA 37.03.09 Regulates well construction and abandonment. 

May be applicable if the selected remedy includes 

additional wells. 
Potentially applicable Action 

6 
Best Management Practices (BMPs) 

and Reclamation for Surface Mining 

Operations 

IDAPA 20.03.02.140 
Provides BMP and reclamation standards for surface mining 

operations, including sand and gravel mining. 

May be applicable depending on the selected 

remedy. BMPs may also be relevant and 

appropriate to remediation activities (i.e. grading, 

re-contouring, and revegetation). 

Potentially applicable and/or 

relevant and appropriate 
Action 

7 Idaho Water Quality Standards and 

Wastewater Treatment Requirements 
IDAPA 58.01.02 

Requirements for actions involving effluent discharges to surface 

water.  

May be applicable if water treatment is part of the 

selected remedy. 
Not applicable. Action 

8 

Solid Waste Management Rules IDAPA 58.01.06 
Provides substantive requirements for operation and closure of solid 

waste management facilities.  

Only material uniquely associated with phosphate 

mining is being addressed in the remediation so 

these requirements are not applicable because the 

Site is not a solid waste management facility. See 

IDAPA 58.01.06.001.03(b)(iv). Some requirements 

may be relevant and appropriate with regard to 

regulated solid waste generated during the remedial 

action. 

Potentially relevant and 

appropriate 
Action 

9 Hazardous Waste and Hazardous 

Waste Management Act of 1983 

IDAPA 58.01.05 

1993 Session Law, Ch. 291, 

Adopts federal RCRA regulations concerning the identification of 

hazardous waste and standards applicable to generators and 

Potentially applicable for management of 

investigation derived wastes and remediation 
Potentially applicable Action 
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TABLE 5-2. FEDERAL AND STATE LOCATION AND ACTION SPECIFIC ARARS 

Statutes, Regulations, Standards, or 

Requirements Citations or References General Description Site-Specific Comments Determination 

Location or 

Action 

Specific 

Sections 1-8 transporters of hazardous waste as well as standards for owners and 

operators of hazardous waste treatment, storage and disposal 

facilities. 

wastes. 

10 
Idaho Rules for Control of Fugitive 

Dust 
IDAPA 58.01.01.650-651 

Provides practices for controlling fugitive dust emissions, including 

use of water or chemicals, application of dust suppressant, and 

covering trucks.  

May be applicable during remedial action if 

construction practices generate fugitive dust. 
Potentially applicable Action 

11 Idaho Toxic Air Pollutants 
IDAPA 58.01.01.585-586 

Requirements for maintaining air quality (none currently nor will 

they be likely associated with any remedial action). 

Potentially applicable depending on the selected 

remedy. 
Potentially applicable Action 

12 

Preservation of Historical Sites 

Idaho Code §§ 67-4111 to -4131 

and 67-4601 to -4619 
Requirements for protection of public lands and preservation of 

historical or archaeological sites in consideration of waste disposal. 

Requirements may be applicable if historical or 

archeological sites are present and/or may be 

disturbed during the remedial action.  

Potentially applicable Location 

13 Idaho Classification and Protection of 

Wildlife Rule IDAPA 13.01.06.300 

Classifies fish and wildlife species; identifies threatened or 

endangered species; and specifies wildlife species that are protected 

from taking and possessing.  

To be considered during ecological risk assessment. Applicable Location 

14 

Idaho Uniform Environmental 

Covenants Act 
Idaho Code §§55-3001 to -3015 

Allows recordation of an environmental covenant, which is a 

written agreement where the parties bind themselves and their 

successors in interest to the land, to comply with activity and use 

limitations. 

Any environmental covenant must follow this Act 
Applicable Action 

15 
IDEQ Area Wide Risk Management 

Plan  
IDEQ (2004a) 

Recommends removal action goals and action levels for addressing 

releases and impacts from historical phosphate mining operations in 

southeast Idaho. 

May be taken into consideration in developing risk-

based cleanup levels. 
TBC Action 

16 Variances from water quality 

standards  
IDAPA 58.01.02.260 

Establishes procedures and requirements for obtaining a water 

quality variance.  

Potentially applicable if Site-specific variances are 

proposed for a particular location or source. 
Not applicable Action 
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6.0  ADDITIONAL PLAN REQUIREMENTS 

6.1 CONSTRUCTION QUALITY ASSURANCE PLAN 

The Construction Quality Assurance/Quality Control Plan (CQA/QCP) provides guidance in 

attaining and maintaining high quality work throughout the construction of the on-Site 

repository and leachate collection system. The CQA/QCP will also address responsibilities 

and authorities, project records, and data management and control. The CQA/QCP is 

included as Appendix D. 

6.2 CONSTRUCTION OPERATION AND MAINTENANCE PLAN 

A Construction Operation and Maintenance Plan (O&M) Plan has been developed and is 

included as Appendix E. The Construction O&M plan includes procedures for project 

communication, waste hauling, dust control, documentation, record keeping, inspections, 

daily operating logs, Site maintenance, and other elements as necessary for effective and 

efficient operations and maintenance of the 10-Acre Pond and on-Site repository during 

construction. Once the removal action has been completed, the existing O&M Plan for the 

Site will be updated to include long-term O&M requirements related to the removed 10-Acre 

Pond area and new on-Site repository. Ongoing O&M activities will be modified as 

necessary and such activities will continue to be provided to EPA in regular monthly 

progress reports for the Site.  

6.3 SITE HEALTH AND SAFETY PLAN 

A Site Health and Safety Plan (HASP) has been developed for the protection and safety of 

personnel implementing remedial action. The HASP contains community protection 

requirements, Site emergency procedures, and telephone listing of key individuals. The 

HASP is included as Appendix F. 

6.4 CONFIRMATION SAMPLING AND ANALYSIS PLAN 

A Confirmation Sampling and Analysis Plan (CSAP) for soil has been prepared. The CSAP 

addresses sampling and quality assurance procedures for the soil beneath the 10-Acre Pond 

liner. The CSAP is included as Appendix G.  
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6.5 COORDINATION 

6.5.1 Weekly Progress Meetings 

The Prime Contractor will host Weekly Progress Meetings in which the Contractor(s), 

project oversight personnel, and Multistate Trust representative(s) will participate. The IDEQ 

and EPA are invited to participate via phone or in person, and the meeting host will notify the 

EPA and IDEQ of the time and location of the weekly meeting. Weekly construction 

meetings will include a review of work conducted the previous week, problems encountered, 

project progress, and the anticipated schedule for the following two weeks. The status of 

current Requests for Information (RFIs) and/or Requests for Change (RFCs) will be reviewed 

in the meeting. The Prime Contractor will be responsible for providing a weekly update and 

the following two week’s schedule. The meeting host will provide a meeting agenda 

including meeting minutes for the previous week. 

6.5.2 Periodic Schedule Update Meetings 

Periodic Schedule Update Meetings will be held between the Multistate Trust and the Prime 

Contractor. The purpose of the meetings will be to review the Prime Contractor’s proposed 

out-of-sequence corrections, determine causes for delay, identify corrective actions, and 

maintain schedule accuracy. Meetings will occur at least monthly and after the Multistate 

Trust reviews any project schedule update. This meeting can be held in conjunction with the 

Weekly Progress Meeting (Section 6.5.1). 

6.5.3 Problem or Work Deficiency Meetings 

If necessary, a special meeting will be held when and if a problem or deficiency is present or 

likely to occur. At a minimum, the meeting will include Prime Contractor, Design Engineer, 

the Multistate Trust, and the Construction Contractor. Other additional personnel will attend 

at the request of the Multistate Trust. The purpose of the meeting is to resolve the problem as 

expediently as possible by:  

 Defining and discussing the problem or deficiency;

 Reviewing alternative solutions; and

 Implementing an action plan to resolve the problem or deficiency.
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Prime Contractor will document the meeting and distribute the meeting minutes to the 

Multistate Trust, the Design Engineer, and other appropriate parties within three days of the 

meeting. 

6.6  PROBLEM IDENTIFICATION AND CORRECTIVE MEASURES 

A problem is defined as material or workmanship that does not meet the requirements of the 

plans or specifications for the project or any obvious defect in material or workmanship. If a 

problem is identified, the Prime Contractor will inform the Design Engineer, Multistate Trust 

and the Contractor of the problem, note the following information in the Construction Daily 

Report, and include pertinent information on the working as-built drawings with as much 

detail as possible: 

• A location and applicable area or volume of the problem;

• Description of the problem with sufficient detail and supporting sketches or

photographic information to adequately describe the problem;

• When and by whom the problem was located with reference to applicable inspections

or a daily summary report;

• Corrective measure(s) taken by Prime Contractor; and

• Entity and person approving any corrective measure(s).

6.7 POST-CONSTRUCTION ACTIVITIES 

6.7.1 Punch-List Inspection 

Near the completion of construction activities, the Prime Contractor’s Construction Quality 

Control Manager, Design Engineer and the Multistate Trust will inspect the work and 

develop a punch list of items that do not conform to the approved Construction Drawings and 

Technical Specifications. The punch list will be prepared as per the Technical Specifications 

(Appendix D) and submitted to the Construction Contractor. The list of deficiencies will 

include the estimated date by which the deficiencies will be corrected. The Prime 

Contractor’s Construction Quality Control Manager, Design Engineer, and the Multistate 

Trust will complete a second inspection to ascertain that all deficiencies have been corrected. 

Once this is accomplished, the Construction Contractor will notify Contractor that the 10-
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Acre Pond area and on-Site repository is ready for the pre-final inspection and Prime 

Contractor will, in turn, notify the Multistate Trust, Design Engineer, EPA and IDEQ. 

6.7.2 Pre-Final Inspection 

The pre-final inspection will consist of a walk-through of the entire 10-Acre Pond area and 

the on-Site repository with the Multistate Trust, Design Engineer, Prime Contractor, and 

Construction Contractor. EPA and IDEQ will attend at their discretion. Through this 

inspection, the parties will determine whether the 10-Acre Pond TCRA is complete and 

consistent with the RAWP and contract documents; review compliance with the CQAP; 

review field changes and change orders; and verify that the data quality objectives have been 

achieved. 

Within seven working days of the pre-final inspection, Contractor will prepare a pre-final 

construction inspection report. The completion dates for the outstanding items identified in 

the pre-final construction inspection report will be within 30 days of the inspection 

unless otherwise agreed upon with the Multistate Trust, EPA and IDEQ.

6.7.3 Final Inspection 

The Prime Contractor’s Construction Quality Control Manager will provide notice to the 

Multistate Trust when the final inspection can be scheduled, and submit the notice to 

the Multistate Trust at least seven calendar days prior to the final acceptance inspection. 

The notice will include the Prime Contractor’s assurance that all specific items 

previously identified to the Construction Contractor as being unacceptable, along with all 

remaining work performed under the contract, will be complete and acceptable by the 

date scheduled for the final acceptance inspection. Construction Contractor will schedule 

the final inspection. 

The Prime Contractor’s Construction Quality Control Manager, Design Engineer, 

Construction Contractor, and the Multistate Trust, will attend the final inspection. EPA and 

IDEQ will attend at their discretion. The final acceptance inspection will consist of a final 

walk-through inspection of each discrete element of the 10-Acre Pond TCRA. The pre-

final construction inspection report will be used as a checklist, with the final inspection  
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focusing on items identified during the pre-final inspection. Resolution of all 

outstanding items will be documented in the Removal Action Completion Report.  

6.7.4 Closeout Submittals 

At the 10-Acre Pond TCRA closeout, the Prime Contractor will provide Project Records 

(including analytical and chemical quality control results in final report format, as-built 

drawings, records, and correspondence) and a Removal Action Completion Report to the 

Multistate Trust and Design Engineer in the format specified in the Technical Specifications 

(Appendix B). Hand marked-up drawings are acceptable for the as-built drawings. The Prime 

Contractor will submit as-built field data to the Multistate Trust for review and approval a 

minimum of 30 calendar days after substantial completion. If review of the preliminary as-

built drawings reveals errors and/or omissions, the drawings will be returned to the Prime 

Contractor for correction. The Prime Contractor will make all corrections and return the 

drawings for back-check to the Multistate Trust and Design Engineer within 10 calendar days 

of receipt. The record field data will be incorporated into the record drawings by the Design 

Engineer. 

6.7.5 Record Drawings 

The Prime Contractor will prepare record drawings for the Multistate Trust, EPA and 

IDEQ review. Following incorporation of any comments, the Multistate Trust will provide 

EPA and IDEQ with a copy of the final approved record drawings for the project in 

both hard copy and electronic AutoCAD format. The record drawings will also be 

incorporated into the Removal Action Completion Report. 

6.7.6 Contingency Plan 

Contingency measures are necessary for unanticipated releases of Site contaminants and for 

potential releases of petroleum products from equipment and vehicles used at the Site. Each 

of these scenarios will be addressed by the Prime Contractor through the preparation of an 

EPP, consistent with the requirements of Section 01310 of the Technical Specifications 

(Appendix B).  
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6.7.7 Reporting 

The Multistate Trust will at a minimum, provide construction updates to EPA and IDEQ in 

the Monthly Progress Reports, along with other routine communications. QA/QC reporting is 

described in the CQA/QCP. 
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7.0  SCHEDULE 

The Construction Contractor will submit a construction schedule for project progress 

monitoring after the project award as per Section 01041 of the Technical Specifications 

(Appendix B). Deviations from the schedule that extend the projected completion by more 

than one week will be submitted by the Construction Contractor to the Prime Contractor and 

Design Engineer. Based on recommendations from the Design Engineer, the Multistate Trust 

will either approve or disapprove the change order. Because a Construction Contractor has 

not been selected, a schedule is not incorporated at this time. The Design Engineer’s schedule 

has been included in Table 7-1. This schedule is consistent with the schedule included in the 

Action Memorandum and has been adjusted based on the January 22, 2018 EPA approval 

date. 
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ID Task Name Duration Start Finish

1 Multistate Trust: Soda Springs Site‐10‐Acre 
Pond

417 days Mon 10/23/17 Tue 5/28/19

2 Prepare 10‐Acre Pond Time Critical Action 
Memorandum (TCAM) 

66 days Mon 10/23/17 Mon 1/22/18

3 Prepare and Submit 10‐Acre Pond TCAM to
EPA

16 days Mon 10/23/17 Mon 11/13/17

4 Submit 10‐Acre Pond TCAM to EPA 0 days Wed 11/15/17 Wed 11/15/17

5 EPA/IDEQ Review of 10‐Acre Pond TCAM 25 days Wed 11/15/17 Tue 12/19/17

6 Responses to EPA/IDEQ TCAM Comments 3 days Wed 12/20/17 Fri 12/22/17

7 EPA Tech Review Meeting 0 days Thu 1/4/18 Thu 1/4/18

8 EPA Approval of 10‐Acre Pond TCAM 21 days Mon 12/25/17 Mon 1/22/18

9 Prepare 10‐Acre Pond Removal Action Work 
Plan (RAWP)

75 days Tue 1/23/18 Mon 5/7/18

10 Prepare & Submit Draft RAWP 30 days Tue 1/23/18 Mon 3/5/18

11 Multistate Trust Review of RAWP 5 days Tue 3/6/18 Mon 3/12/18

12 Revise and Submit RAWP to EPA/IDEQ 5 days Tue 3/13/18 Mon 3/19/18

13 Submit Draft 10‐Acre Pond RAWP to EPA 0 days Tue 3/20/18 Tue 3/20/18

14 EPA/IDEQ Review Draft  RAWP 25 days Tue 3/20/18 Mon 4/23/18

15 EPA/IDEQ comments on Draft 10‐Ac Pond 
RAWP

0 days Mon 4/23/18 Mon 4/23/18

16 Revise, Finalize and Submit Final RAWP 5 days Tue 4/24/18 Mon 4/30/18

17 EPA/IDEQ approval of Final RAWP 5 days Tue 5/1/18 Mon 5/7/18

18 Final RAWP Approved 0 days Mon 5/7/18 Mon 5/7/18

19 Confirmation Sampling & Analysis Plan 
(CSAP)

86 days Mon 1/8/18 Mon 5/7/18

20 Prepare Draft CSAP SOW 5 days Mon 1/8/18 Fri 1/12/18

21 Submit Draft CSAP SOW to Multistate Trust 0 days Fri 1/12/18 Fri 1/12/18

22 Multistate Trust Review Draft SOW 5 days Mon 1/15/18 Fri 1/19/18
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ID Task Name Duration Start Finish

23 Finalize CSAP SOW 2 days Mon 1/22/18 Tue 1/23/18

24 Multistate Trust Reviews and Signs CSAP 
SOW

3 days Wed 1/24/18 Fri 1/26/18

25 Prepare & Submit Draft CSAP 26 days Mon 1/29/18 Mon 3/5/18

26 Multistate Trust Review of Draft CSAP 5 days Tue 3/6/18 Mon 3/12/18

27 Revise and Submit Draft CSAP to EPA/IDEQ 5 days Tue 3/13/18 Mon 3/19/18

28 Submit Draft 10‐Acre Pond CSAP to EPA 0 days Tue 3/20/18 Tue 3/20/18

29 EPA/IDEQ Review Draft CSAP 25 days Tue 3/20/18 Mon 4/23/18

30 EPA/IDEQ comments on Draft CSAP 0 days Mon 4/23/18 Mon 4/23/18

31 Revise, Finalize and Submit Final CSAP 5 days Tue 4/24/18 Mon 4/30/18

32 EPA/IDEQ approval of Final CSAP 5 days Tue 5/1/18 Mon 5/7/18

33 Final CSAP Approved 0 days Mon 5/7/18 Mon 5/7/18

34 Contractor Procurement 53 days Tue 3/20/18 Thu 5/31/18

35 Prepare and Submit Draft Procurement 
SOW

10 days Tue 3/20/18 Mon 4/2/18

36 Submit Draft Procurement SOW to 
Multistate Trust

0 days Mon 4/2/18 Mon 4/2/18

37 Multistate Trust Review of Draft 
Procurement SOW

5 days Tue 4/3/18 Mon 4/9/18

38 Finalize Procurement SOW 2 days Tue 4/10/18 Wed 4/11/18

39 Multistate Trust Reviews and Signs 
Procurement SOW

3 days Thu 4/12/18 Mon 4/16/18

40 Signed Procurement SOW 0 days Mon 4/16/18 Mon 4/16/18

41 Shortlist Contactors 5 days Tue 4/24/18 Mon 4/30/18

42 Prequalify Bidders 5 days Tue 5/1/18 Mon 5/7/18

43 Solicit Bids from Contractors 14 days Tue 5/8/18 Fri 5/25/18

44 Site Walk 0 days Tue 5/15/18 Tue 5/15/18
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ID Task Name Duration Start Finish

45 Questions Due 0 days Fri 5/18/18 Fri 5/18/18

46 Answers and Addenda Due 0 days Tue 5/22/18 Tue 5/22/18

47 Review Bids 2 days Mon 5/28/18 Tue 5/29/18

48 Select and Recommend Contractor 2 days Wed 5/30/18 Thu 5/31/18

49 Implementation of Time‐Critical Removal 
Action

286 days Tue 4/24/18 Tue 5/28/19

50 Prepare And Submit Draft Construction 
SOW

10 days Tue 4/24/18 Mon 5/7/18

51 Multistate Trust Review of Draft SOW 10 days Tue 5/8/18 Mon 5/21/18

52 Prepare Draft Final Construction SOW 5 days Tue 5/22/18 Mon 5/28/18

53 Incorporate Subcontractor Cost in Final 
SOW

1 day Fri 6/1/18 Fri 6/1/18

54 Multistate Trust Reviews and Signs 
Construction SOW

4 days Mon 6/4/18 Thu 6/7/18

55 Mobilization 8 days Fri 6/8/18 Tue 6/19/18

56 Repository Base Construction 45 days Wed 6/20/18 Tue 8/21/18

57 Pond Dewatering and Sediment Drying 65 days Wed 6/20/18 Tue 9/18/18

58 Water Shipping Off Site 55 days Wed 6/20/18 Tue 9/4/18

59 Placement of Pond Sediments in 
Repository

40 days Wed 8/22/18 Tue 10/16/18

60 Confirmation Sampling of Pond Footprint 10 days Mon 9/17/18 Fri 9/28/18

61 Reclamation of 10‐Acre Pond Footprint 15 days Wed 10/17/18 Tue 11/6/18

62 Install Repository Cap 30 days Wed 10/17/18 Tue 11/27/18

63 Demobilization 10 days Wed 11/28/18 Tue 12/11/18

64 Prepare Draft Removal Action Report 60 days Wed 12/12/18 Tue 3/5/19

65 Multistate Trust Review of RAR 15 days Wed 3/6/19 Tue 3/26/19

66 EPA Review of Removal Action Report 30 days Wed 3/27/19 Tue 5/7/19
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67 Finalize RAR 15 days Wed 5/8/19 Tue 5/28/19
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NOTES:
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PROPOSED ROADS, WATER LINE, AND HYDRANTS
PRIOR TO THIS CONTRACT. PROPOSED ROAD
LOCATIONS ARE APPROXIMATE AND SUBJECT TO
CHANGE.

4.GENERAL CONSTRUCTION SEQUENCE:
4.1. PREPARE SUBGRADE AND INSTALL REPOSITORY

BOTTOM LINER SYSTEM AND LEACHATE
COLLECTION AND REMOVAL SYSTEM (LCRS).

4.2. ACCEPT AND PLACE CALCINE CUSHION FROM
THE DEMOLITION SUBCONTRACTOR.
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NOTES:
1. EXISTING GROUND SHOWN REPRESENTS CURRENT CONDITIONS.

MASS EXCAVATION TO BE COMPLETED BY OTHERS TO WITHIN
0.2-FEET OF FINAL REPOSITORY SUBGRADE. MASS EXCAVATION BY
OTHERS WILL BE COMPLETE PRIOR TO THE START OF WORK UNDER
THIS CONTRACT.

2. SCRAP LINER MATERIALS ARE CURRENTLY LOCATED WITHIN THE
FOOTPRINT OF THE REPOSITORY AND WILL BE RELOCATED BY
OTHERS TO THE NORTH END OF THE 10-ACRE POND PRIOR TO THE
START OF WORK UNDER THIS CONTRACT.

3.PERFORM FINE GRADING, COMPACTION, AND GEOSYNTHETIC
SUBGRADE PREPARATION,  AS SPECIFIED.

4. TEMPORARY EROSION AND SEDIMENT CONTROL SHALL BE
ESTABLISHED PRIOR TO THE START OF WORK.

LEGEND

PROPOSED SURFACE CONTOURS (FEET)
EXISTING GROUND SURFACE CONTOURS (FEET)

BOTTOM LINER ANCHOR TRENCH
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SECTION
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SECTION
LCRS TRENCH GRADING
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NOTES:
1. EXISTING GROUND SHOWN REPRESENTS CURRENT CONDITIONS.

MASS EXCAVATION TO BE COMPLETED BY OTHERS TO WITHIN
0.2-FEET OF FINAL REPOSITORY SUBGRADE. MASS EXCAVATION BY
OTHERS WILL BE COMPLETE PRIOR TO THE START OF WORK UNDER
THIS CONTRACT.

2.PERFORM FINE GRADING, COMPACTION, AND GEOSYNTHETIC
SUBGRADE PREPARATION,  AS SPECIFIED.

3. TEMPORARY EROSION AND SEDIMENT CONTROL SHALL BE
ESTABLISHED PRIOR TO THE START OF WORK.

STORMWATER MANAGEMENT:
1. IMPLEMENT DEWATERING METHODS WITHIN THE REPOSITORY

AREA AS NECESSARY TO COMPLETE THE WORK. GROUNDWATER
IS NOT EXPECTED TO BE ENCOUNTERED; HOWEVER,
STORMWATER WILL HAVE TO BE MANAGED DURING
CONSTRUCTION.

2. ONCE WASTE PLACEMENT BEGINS, STORMWATER WITHIN THE
REPOSITORY WILL BE CONSIDERED LEACHATE AND MUST BE
CONTAINED WITHIN THE REPOSITORY OR OTHERWISE MANAGED
BY THE SUBCONTRACTOR AS DESCRIBED IN THE SPECIAL
PROVISIONS.

CONSTRUCTION SEQUENCE:
1. PREPARE THE REPOSITORY SUBGRADE, EXCAVATE THE BOTTOM

LINER ANCHOR TRENCH, AND INSTALL THE BOTTOM LINER SYSTEM
AND LCRS. BACKFILL AND COMPACT THE BOTTOM LINER ANCHOR
TRENCH.

2.DEWATER THE LCRS SUMP IMMEDIATELY PRIOR TO PLACING
WASTE.

3.PLACE AND COMPACT A 3-FOOT THICK CUSHION LAYER OF
CALCINE ON THE BOTTOM LINER PRIOR TO OPERATING EQUIPMENT
IN THE REPOSITORY. CALCINE WILL BE DELIVERED TO THE
REPOSITORY BY THE DEMOLITION SUBCONTRACTOR.

4.FILL THE REPOSITORY AS DESCRIBED IN THE TECHNICAL
SPECIFICATIONS AND SPECIAL PROVISIONS.

WASTE PLACEMENT NOTES:
1. WASTE GENERATED BY THE DEMOLITION SUBCONTRACTOR WILL

BE DELIVERED TO THE REPOSITORY BY THE DEMOLITION
SUBCONTRACTOR.

2. ALL WASTE WILL BE BROKEN OR OTHERWISE REDUCED IN SIZE NOT
TO EXCEED A VERTICAL DIMENSION OF 2 FEET.

3. ALL MATERIAL REQUIRING SIZE REDUCTION WILL BE RESIZED AT
THE DEMOLITION OR SOURCE AREA BEFORE BEING TRANSPORTED
TO THE REPOSITORY.

4. WASTE WILL BE PLACED IN LIFTS NOT TO EXCEED 2 FEET.
5. COMPACT WASTE WITH A MINIMUM OF 8 PASSES (4 CYCLES) OF

APPROPRIATE COMPACTION EQUIPMENT.
6. CONSTRUCT WASTE LIFTS TO A GENERALLY UNIFORM ELEVATION

ACROSS THE REPOSITORY FOOTPRINT.
7. A MINIMUM OF 1 FOOT OF CALCINE WILL BE PLACED AS THE FINAL

LIFT ALONG THE TOP AND SIDE SLOPES OF THE REPOSITORY.DRAFT
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NOTES:
1. ADJUST COVER SOIL GRADE BASED ON FINAL COVER LINER GRADE.

SOIL COVER SHALL BE 2' PERPENDICULAR TO THE SLOPE.
2.PERIMETER BERM WIDTH SHALL BE 10' MINIMUM ONCE COVER SOIL

IS IN PLACE.
3. GAS COLLECTION AND VENT PIPE LOCATIONS ARE APPROXIMATE.

SET BACK APPROXIMATELY 25' FROM EDGE OF SLOPE.
4.MEET MANUFACTURER'S RECOMMENDED MINIMUM RADIUS FOR ALL

PIPE BENDS.
5. CONSTRUCT TOE DRAINS ALONG EAST, NORTH, AND WEST TOE AS

SHOWN. MINIMUM PIPE SLOPE IS 0.5%.

LEGEND
EXISTING GROUND SURFACE CONTOURS (FEET)

PROPOSED SURFACE CONTOURS (FEET)

GAS COLLECTION PIPE

PERFORATED TOE DRAIN PIPE

SOLID TOE DRAIN PIPE

TOE DRAIN CLEANOUT

6. TOE DRAIN CLEANOUT LOCATIONS ARE APPROXIMATE. INSTALL
CLEANOUTS AT THE BEGINNING OF EACH PERFORATED TOE DRAIN
PIPE AND SPACED NO MORE THAN 200' APART. THE SOLID TOE DRAIN
DISCHARGE PIPE DOES NOT REQUIRE A CLEANOUT.

7. ADJUST COVER SOIL GRADING AROUND LCRS SUMP RISER PIPE AS
SHOWN ON SHEET 11 AND AS DIRECTED.
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1" = 40' (H)
1" = 8' (V)

C
7

SECTION
REPOSITORY COVER SYSTEM
1" = 40' (H)
1" = 8' (V)

B
7

CONSTRUCTION SEQUENCE:
1. PREPARE THE REPOSITORY COVER LINER SYSTEM

SUBGRADE BY INSTALLATION OF THE CALCINE
CUSHION / GAS MIGRATION LAYER AND ASSOCIATED
GAS VENT PIPING.

2. INSTALL THE COVER LINER SYSTEM, INCLUDING THE
ANCHOR TRENCHES.

3. INSTALL THE PERIMETER TOE DRAINS AND BACKFILL
THE ANCHOR TRENCH.

4. PLACE THE COVER SUBSOIL AND GROWTH MEDIA.

DRAFT
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DETAIL
LEACHATE SUMP AND RISER PIPE
NTS

1
-

DETAIL
LEACHATE SUMP RISER TRENCH
NTS

2
-

DETAIL
COVER SYSTEM PIPE PENETRATION
NTS

3
-

SECTION
LEACHATE COLLECTION TRENCH (TYPICAL)
NTS (VERTICAL EXAGGERATION)

B
-

NOTE:
SEPARATION GEOTEXTILE SHALL EXTEND UP THE LINER
SYSTEM SLOPES A MINIMUM OF 6" BEYOND THE DRAIN
GRAVEL. HEAT BOND OR OTHERWISE SECURE THE
GEOTEXTILE TO THE GEOCOMPOSITE.

SECTION
LEACHATE COLLECTION TRENCH ENDS
NTS (VERTICAL EXAGGERATION)

A
-

NOTES:
1. DRAIN PIPES CONNECT TO RISER PIPE FROM BOTH SIDES.
2. SEPARATION GEOTEXTILE SHALL EXTEND UP THE LINER

SYSTEM SLOPES A MINIMUM OF 6" BEYOND THE DRAIN
GRAVEL. HEAT BOND OR OTHERWISE SECURE THE
GEOTEXTILE TO THE GEOCOMPOSITE.

DETAIL
LEACHATE SUMP PIPE PERFORATIONS
NTS

4
-

NOTES:
1. THE SDR 17 HDPE PIPE MAY BE

PERFORATED IN THE FIELD. THE HOLE
DIAMETER SHALL BE 3

8" AND THE
SPACING (A") SHALL BE 6 INCHES MAX.

2.PERFORATE THE HORIZONTAL PORTION
OF PIPE LOCATED ON THE SUMP
BOTTOM. DO NOT PERFORATE THE
SLOPED PIPE IN THE RISER TRENCH.

DRAFT
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SECTION
REPOSITORY TYPICAL SECTION
NTS

A
-

DETAIL
TYPICAL BOTTOM LINER SYSTEM
NTS

1
-

DETAIL
TYPICAL COVER SYSTEM
NTS

2
-

SECTION
REPOSITORY PERIMETER AND ANCHOR TRENCHES
NTS

B
-

NOTES:
1. PRIOR TO BACKFILLING ANCHOR TRENCH, REMOVE ALL

LINER SCRAPS, TEMPORARY BALLAST (SANDBAGS), AND
OTHER DELETERIOUS DEBRIS. COMPACT ANCHOR TRENCH
BACKFILL AS SPECIFIED.

2. CENTER TOE DRAIN PIPE IN DRAIN GRAVEL.
3. INSTALL TOE DRAIN WHERE SHOWN ON COVER SOIL PLAN

SHEET. OMIT DRAIN GRAVEL AND PIPE WHERE NOT SHOWN
AND PLACE AND COMPACT SOIL BACKFILL IN COVER
SYSTEM ANCHOR TRENCH. WHERE COVER SYSTEM
ANCHOR TRENCH IS BACKFILLED WITH SOIL, DO NOT
ANCHOR GEOCOMPOSITE BUT EXTEND GEOCOMPOSITE
BEYOND THE ANCHOR TRENCH, AS SHOWN IN THE DETAIL.

DETAIL
FML PIPE BOOT (TYP)
NTS

3
-

DETAIL
COVER SYSTEM ANCHOR TRENCH
WITHOUT TOE DRAIN
NTS

4
-
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DETAIL
TOE DRAIN TERMINATION
NTS

1
- DETAIL

TOE DRAIN CLEANOUT
NTS

2
-

NOTES:
1. SLOPE SOLID DRAIN PIPE AS REQUIRED TO PROVIDE

MINIMUM 18" COVER UNDER PERIMETER BERM.
2.INSTALL PERFORATED TOE DRAIN PIPE IN COVER LINER

SYSTEM ANCHOR TRENCH, AS SHOWN ON SHEET 10.
3.EMBED SOLID DRAIN PIPE IN DRAIN GRAVEL WITH 3"

BEDDING, 3" COVER, AND A MINIMUM TRENCH WIDTH OF 1'.
4.ENSURE OUTFALL LOCATION IS STABLE. IF NECESSARY,

INSTALL ROCK SPLASH PAD OR OTHER APPROVED
PERMANENT BMP FOR EROSION PROTECTION.

DETAIL
GAS VENT PIPE
NTS

4
-NOTES:

1. PROVIDE MINIMUM 2" CLEAR COVER AROUND PIPE.
2. SUBCONTRACTOR MAY USE  4" Ø PIPE IN PLACE OF 3" Ø PIPE.

DETAIL
GAS COLLECTION PIPE TRENCH (TYP)
NTS
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POND WASTE NOTES:
1. TEMPORARY EROSION AND SEDIMENT CONTROL SHALL

BE ESTABLISHED PRIOR TO START OF WORK.
2.EDGE OF WATER SHOWN AT TIME OF SURVEY. EXISTING

GROUND CONTOURS FOR SLUDGE AND POND LINER
ARE NOT SHOWN INSIDE EDGE OF WATER FOOTPRINT.

3.HAUL POND WASTE, INCLUDING SOLIDS, LINER, AND
EXCAVATED SUBGRADE, TO THE REPOSITORY PER THE
CONTRACT DOCUMENTS.

4.PROTECT THE EXISTING POND LINER TO THE EXTENT
PRACTICAL DURING DEWATERING ACTIVITIES.

5.DRY POND SOLIDS AS SPECIFIED TO PREVENT SPILLAGE
DURING HAULING. DO NOT HAUL MATERIAL WITH FREE
LIQUID. CLEAN UP SPILLED MATERIALS IMMEDIATELY.
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LEGEND

PROPOSED SURFACE CONTOURS (FEET)
EXISTING GROUND SURFACE CONTOURS (FEET)

APPROXIMATE EDGE OF WATER AT TIME OF SURVEY (ELEVATION 6031'±)

REGRADING NOTES:
1. FINAL REGRADING WILL VARY BASED ON BEDROCK

OUTCROPS AND OTHER SITE CONDITIONS ENCOUNTERED.
ADJUST REGRADING AS DIRECTED.

2. COORDINATE REGRADING ACTIVITY WITH CONFIRMATION
SOIL SAMPLING.

3.DAYLIGHT SLOPES ALONG GRADING EXTENTS SHALL BE
2.5:1 OR FLATTER.

4.CONSTRUCT RUN-ON DIVERSIONS OR OTHER BMPS AS
REQUIRED TO MANAGE STORM WATER AND AS DIRECTED.
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EXISTING GROUND

APPROXIMATE WATER SURFACE AT TIME OF SURVEY (ELEVATION 6031'±)

NOTES:
1. FINAL REGRADING WILL VARY BASED ON BEDROCK OUTCROPS

AND OTHER SITE CONDITIONS ENCOUNTERED. ADJUST REGRADING
AS DIRECTED.

2.DAYLIGHT SLOPES ALONG GRADING EXTENTS SHALL BE 2.5:1 OR
FLATTER.

3. TOP OF WATER SHOWN AT TIME OF SURVEY. EXISTING GROUND
INCLUDING SLUDGE AND POND LINER IS NOT SHOWN INSIDE EDGE
OF WATER FOOTPRINT.
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SECTION 01010 
 

GENERAL REQUIREMENTS 

PART 1 GENERAL 

1.1 DESCRIPTION 

This section describes general requirements, including coordination and Site access, permits, existing Site 
utilities, personnel identification, weekly coordination meetings, and fire restrictions, in compliance with 
the Contract Documents. 

1.2 CONTRACT DOCUMENTS 

A. Portions of the Contract Documents are written in the imperative mode. Except where specifically 
intended otherwise, the subject of all imperative statements is CONTRACTOR. For example, 
“Furnish...” means “CONTRACTOR shall furnish...”, “Provide” means “CONTRACTOR shall 
provide...”, etc. 

B. Contract Documents are defined in Article 1 of the Standard General Conditions of the Construction 
Contract (General Conditions), Form No. 1910-8 prepared and issued by the Engineer’s Joint Contract 
Documents Committee (EJCDC) as modified by the Agreement Form. 

C. The Contract Documents are intended to provide the basis for completion of the Work to serve the 
intended purpose of OWNER. The Drawings, Special Provisions, and Technical Specifications 
establish the performance, quality requirements, location and general arrangement of materials and 
equipment, and establish the minimum standards for quality of workmanship and appearance. 
Anything not expressly set forth but which is reasonably implied or necessary for proper performance 
of the Work is considered incidental.  

D. The various portions of the Contract Documents, of which these specifications are a part, are essential 
parts of the Agreement, and a requirement occurring in any portion or part is binding as though 
occurring in all. All portions are intended to be complementary and describe and provide for a 
complete work as referenced in Article 3 of the General Conditions. Unless specifically noted 
otherwise, the more specific requirements will govern over the more general, and in the case of 
discrepancy between portions of the Contract Documents the following hierarchy shall be observed: 

1. Addenda, which will govern over; 

2. Project Drawings, Special Provisions and Appendices, which will govern over; 

3. Standard Modifications and Technical Specification, which will govern over; 

4. Other referenced requirements. 

1.3 WORK DESCRIPTION 

A. CONTRACTOR shall implement and complete the Work as described in the Contract Documents.  

B. The term “as requested by ENGINEER,” does not refer to the means and methods of construction, but 
instead to ENGINEER’s directions or instructions to CONTRACTOR as to the Scope of Work, what 
the Contract Documents require, and whether the Work satisfies the Contract requirements. 

C. The price for each Bid Item shall cover all Contract Work shown on the Drawings and described in the 
Special Provisions and Technical Specifications.  All costs in connection with the Work, including 
furnishing all materials, equipment, supplies, and appurtenances; providing all construction equipment, 
tools, and incidentals; and performing all necessary labor and supervision to fully complete the Work, 
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shall be included in the unit and lump sum bid prices.  No item that is required by the Contract 
Documents for the proper and successful completion of the Work will be paid for outside or in addition 
to the prices submitted in the Bid. 

D. The Contract Documents do not necessarily name all incidental items required to complete the Work.  
Incidentals are Work activities for which there is no additional charge to OWNER.  The cost of all 
such incidentals shall be included in various related Bid Items.   

1.4 ESTIMATED QUANTITIES   

A. All estimated quantities stipulated in the Contract Documents are approximate and are to be used only 
as a basis for estimating the probable cost of the Work and for the purpose of comparing the bids 
submitted for the Work.  Actual quantities may differ from estimated quantities.   

B. The basis of payment for Unit Price Work shall be the actual quantity of unit price items supplied. 
CONTRACTOR agrees that it will make no claim for damages, anticipated profits, or otherwise on 
account of any difference between the amount of Work actually performed and materials actually 
furnished and the estimated amounts herein.  The Unit Price of an item of Unit Price Work shall be 
subject to re-evaluation and upward or downward adjustment only in accordance with Paragraph 11.03 
of the General Conditions.  

C. All estimated quantities designated as cubic yards shall be considered “bank cubic yards” unless 
otherwise specified. Excavated bank cubic yards is the quantity of material removed as measured in its 
original position. 

D. Lump Sum Bid Items based upon estimated quantities are not subject to adjustment for actual 
quantities. The lump sum bid price is a fixed price and reflects a reasonable compromise of OWNER’s 
and CONTRACTOR’s risk that the actual quantity of services/material supplied may be higher or 
lower than the estimate.  

E. Payment shall constitute full compensation for all labor, equipment, materials, and incidentals 
necessary to complete the Work as specified. 

1.5 MEASUREMENT AND CALCULATION OF QUANTITY 

A. ENGINEER will perform all pay quantity calculations based on either field measurements completed 
by ENGINEER or surveys completed by a professional surveyor retained either by ENGINEER or 
directly by OWNER using the methods described in the Special Provisions. 

B. ENGINEER will provide copies of the survey notes and calculations to CONTRACTOR upon request.   

C. CONTRACTOR shall note any discrepancies between ENGINEER’s calculation and 
CONTRACTOR’s calculation within 10 days of CONTRACTOR’s receipt of ENGINEER’s notes and 
calculations.  Any discrepancies will be worked out to the satisfaction of both parties.  If ENGINEER 
and CONTRACTOR cannot mutually agree, the procedures for resolving disputes shall be in 
accordance with Article 16 of the General Conditions.   

1.6 WORK SEQUENCE 

A. Comply with Paragraphs 2.07 and 6.04 of the General Conditions and Milestones specified in the 
Contract Documents. 

B. Submit detailed schedules as specified in the Contract Documents and Technical Specifications. 

C. Field-verify dimensions indicated on the Drawings before fabricating or ordering materials. Do not 
scale the Drawings. 

D. Notify ENGINEER of existing conditions differing from those indicated on the Drawings. Comply 
with Paragraph 4.03 of the General Conditions and any applicable Supplementary Conditions.  
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1.7 COORDINATION AND ACCESS TO SITE 

A. ENGINEER will provide agency coordination to assist CONTRACTOR in completing the Work with 
a minimum of interference and inconvenience. Access to private property shall be available during 
construction only as arranged through OWNER. 

B. If Work will impact access to private property, notify OWNER/ENGINEER at least 5 days in advance 
and the affected property owner at least 72 hours in advance. The closure, or impact, shall be for no 
more than 8 hours, unless otherwise coordinated and approved by ENGINEER. 

1.8 USE OF PREMISES 

A. Confine all equipment, storage of materials, and construction operations to the Site.   

B. Without prior written approval from ENGINEER, overnight camping by CONTRACTOR employees 
and other Project-related personnel is prohibited on private or public lands within the Site during the 
Work season. 

C. Only authorized personnel are allowed to be on-Site during construction activities.   

D. Do not unreasonably encumber the Project area or public rights of way with materials and construction 
equipment.  Should CONTRACTOR deem it necessary to work outside of the specified construction 
areas shown on the Drawings, obtain written approval from ENGINEER.  

E. Store only materials and equipment used for the Project on the Site.  

1.9 PERMITS 

A. Obtain all required permits for the Work prior to starting construction. All costs necessary to obtain 
and comply with all applicable permits is incidental to the Work, including permit requirements for 
maintenance, record keeping, and reporting.  

B. Submit copies of all permits to ENGINEER prior to initiating the Work.  Submittal or permitting 
application errors or omissions may delay permitting and will not be grounds for any extension of 
Contract Time. 

1.10 UTILITIES 

A. Verify the existence and location of underground utilities in or near the proposed Work.  

B. Utility locations identified in the Drawings are approximate unless otherwise specified and may not 
include all utilities present at the Site. Omission of an existing or previously abandoned utility location 
on the Drawings is not to be considered as its nonexistence. Inclusion of an existing utility location on 
the Drawings is not to be considered as its definite or exact location.  

C. Locate and protect all utilities.  Contact One-Call at 811 or 800-551-8344 at least 7 days prior to start 
of construction.  

D. Do not remove or alter existing utilities without prior written approval of ENGINEER and utility 
owner. Repair any damage to utilities caused by CONTRACTOR at no cost to OWNER.  

E. Notify ENGINEER of all buried utilities encountered during the Work and leave discovered utilities 
exposed until the type, size, and location of the utility is recorded by the utility owner(s). 

F. Coordinate utility outages with utility owner(s) and ENGINEER at least 7 days in advance of expected 
disruption of service.  Outages shall be kept to a minimum and any one outage shall not last more than 
2 hours. 

G. Provide copies of all written communications with the utility owner(s) to ENGINEER.  
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H. Notify the appropriate utility owner(s) at least 10 days in advance of excavating near any utility within 
or immediately adjacent to the construction area. Meet and coordinate with the appropriate utility 
representatives to determine exact locations, crossing requirements, and schedules for Work affecting 
those utilities.  Provide ENGINEER at least 72 hours advance notice of meetings scheduled with utility 
owner(s). 

1.11 PERSONNEL IDENTIFICATION 

Submit a complete listing of CONTRACTOR personnel working on the Project to ENGINEER, including 
job title and identification credential number. Update the listing and notify ENGINEER of any 
CONTRACTOR personnel changes in advance of new personnel engaging in Work on the Project.  If a 
CONTRACTOR employee resigns or is terminated, notify ENGINEER at the earliest opportunity, but no 
later than the start of the next workday. 

1.12 FIRE RESTRICTIONS 

A. Work may be conducted within or near state or federal managed lands.  During the summer months, 
the area may be under fire restrictions requiring limitations to certain Work practices and require the 
availability of specific fire tools on-Site.  Work shall conform to the appropriate fire restrictions.  

B. Fire season restrictions may be adopted after construction commences.  Suspend or shut down the 
Work as needed to comply with fire restrictions.  Comply with all applicable federal, state, and local 
fire restrictions, if adopted.   

C. Appropriate adjustments to the Contract Time will be made if fire restrictions reduce the daily 
operation hours.  Contract Time adjustments will be based on the number of hours per day missed 
because of fire restrictions.  The total number of additional calendar days will be the total number of 
hours missed divided by the normal number of scheduled daily working hours (i.e., 8 or 10 hours per 
day, whichever is appropriate) prior to imposing fire restrictions, rounded up to the nearest day.  

D. Work hours will be limited to the hours available within the normal working hours defined in the 
Contract Documents. 

PART 2 PRODUCTS 
NOT USED 

PART 3 EXECUTION 
NOT USED   
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SECTION 01041 
 

PROJECT COORDINATION 

PART 1 GENERAL 

1.1 DESCRIPTION 

This section specifies the requirements for coordinating and sequencing the Work under the Contract 
Documents. 

1.2 SUBMITTALS 

Construction Schedule   

Prepare and submit detailed schedules of planned work, shop drawings, product submittals, and other items 
to ENGINEER in accordance with Paragraph 2.05 of the General Conditions at the Preconstruction 
Conference.  Acceptance of schedules by ENGINEER will be in accordance with Paragraph 2.07 of the 
General Conditions. Revise and submit updated schedules as needed throughout the Work. 
 

Progress Schedule  

Submit proposed adjustments to the schedule per Paragraph 6.04 of the General Conditions. 

1.3 COORDINATION 

A. Comply with Article 7 of the General Conditions. Permit utility companies to repair or replace their 
lines within the Project limits. 

B. Contact the One-Call system at 811 or 800-551-8344 for utility locations before starting any Work. 

C. Comply with Paragraph 7.02 of the General Conditions. 

PART 2 PRODUCTS 
NOT USED 

PART 3 EXECUTION 

3.1 PRECONSTRUCTION CONFERENCE 

A. Within 5 days after the effective date of the Agreement and before CONTRACTOR starts Work at the 
Project area, a Preconstruction Conference between OWNER, CONTRACTOR, ENGINEER, and 
others as appropriate, will be held to establish a working understanding among the parties as to the 
Work, in accordance with Paragraph 2.06 of the General Conditions.  The purpose of the conference is 
to discuss schedules, submittal procedures, applications for payment, Site-specific construction related 
issues, maintaining required records, and any other matters pertinent to the Work. 

B. Discuss the required submittals and agree on any changes to the Project submittals or specified 
delivery timeframes. 
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3.2 PROGRESS SCHEDULE AND MEETINGS 

A. CONTRACTOR, OWNER, and ENGINEER will meet at regular intervals (typically weekly or bi-
weekly) at a mutually agreed upon meeting time and place.   

B. Prepare an agenda and conduct each weekly coordination meeting.  The meeting shall identify 
decisions required, scheduling, work completed in the last week, milestones accomplished, 
opportunities, problems, and corrective actions.   

C. Include a discussion of the Work to be done in the 2 weeks following the meeting (two-week look-
ahead).  

D. ENGINEER will submit minutes of the meeting within 3 working days following the meeting for 
review and acceptance by all parties. 
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SECTION 01090 
 

SOURCES FOR REFERENCE PUBLICATIONS 

PART 1 GENERAL 

1.1 DESCRIPTION 

This section lists some of the construction industry organizations, professional and technical associations, 
societies and institutes, and government agencies issuing, promoting, or enforcing standards used or 
referenced in the Contract Documents along with the abbreviations commonly used for those references. 
Also included are general requirements for using the industry standards specified and for applying quality 
control standards. 

1.2 DEFINITIONS 

These specifications use Article 1 - Definitions of the Standard General Conditions of the Construction 
Contract (General Conditions), Form No. 1910-8 prepared and issued by the Engineer’s Joint Contract 
Documents Committee (EJCDC) as modified by DEQ, for the definition of terms herein. Changes to 
definitions are by either substitution for the article or in Supplementary Conditions. 

1.3 USE OF REFERENCE STANDARDS 

A. Work specified by reference to a published standard or specification of a government agency, technical 
association, trade association, professional society or institute, testing agency, or other organization 
must meet or exceed the minimum quality standards for the material and workmanship in the 
designated standard or specification.  

B. Where specified, ensure products or workmanship meet the prescriptive or performance requirements 
in the Contract Documents when it is a more stringent standard than the referenced standard. The 
Contract Documents should reference only one specification to prevent argument as to which 
specification is most stringent.  

C. If a specific product or material is not specified for the Project, request clarification of the product 
requirements from ENGINEER. 

D. For all referenced standards, use the current edition and all published amendments available at the time 
of the bid advertisment. 

E. If two or more standards are specified, provide the product and workmanship meeting or exceeding the 
requirements of the most stringent standard. 

F. If a conflict exists between standards, meet the more stringent standard. 

G. Where both a standard and a brand name are specified, ensure the proprietary product names meet or 
exceed the specified reference standard. The listing of a trade name in the Contract Documents does 
not warrant that the product meets the referenced standard. 

H. Copies of Standards 

1. Copies of applicable referenced standards are not bound in the Contract Documents. 

2. If copies of standards are needed for work superintendence and quality control, CONTRACTOR 
shall obtain a copy or copies directly from the publication sources.  Maintain copies at the Site and 
make them available to CONTRACTOR personnel, Subcontractor, OWNER, and ENGINEER. 
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1.4 ABBREVIATIONS FOR TRADE ORGANIZATIONS AND GOVERNMENT AGENCIES 

The following is a list of construction industry organizations and government agencies commonly 
referenced in the Contract Documents and the abbreviations used. 
 

AA Aluminum Association 
AAMA Architectural Aluminum Manufacturers’ Association 
AASHTO American Association of State Highway and Transportation Officials 
ACI American Concrete Institute 
ABMA American Bearing Manufacturers’ Association 
AGA American Gas Association 
AGC American Concrete Institute 
AGMA American Gear Manufacturers Association 
AHRI Air Conditioning, Heating and Refrigeration Institute 
AI Asphalt Institute 
AIA American Institute of Architects 
AISC American Institute of Steel Construction 
AISI American Iron and Steel Institute 
AITC American Institute of Timber Construction 
ALSC American Lumber Standards Committee, Inc. 
AMCA Air Movement and Control Association 
AMS Agricultural Marketing Service 
ANLA American Nursery and Landscape Association 
ANSI American National Standards Institute 
APA Engineered Wood Association 
API American Petroleum Institute 
AREMA American Railway Engineering and Maintenance-of-Way Association 
ASA American Society of Agronomy 
ASCE American Society of Civil Engineers 
ASHRAE American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc. 
ASLA American Society of Landscape Architects 
ASME American Society of Mechanical Engineers 
ASSE American Society of Sanitary Engineers 
ASTM American Society for Testing and Materials International 
AWC American Wood Council 
AWI Architectural Woodwork Institute 
AWPA American Wood Protection Association 
AWPB American Wood Preservers Bureau 
AWPI American Wood Preservers Institute 
AWS American Welding Society 
AWWA American Water Works Association 
BHMA Builders Hardware Manufacturers Association 
BLM Bureau of Land Management 
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CBMA Certified Ballast Manufacturers Association 
CDA Copper Development Association Inc. 
CLFMI Chain Link Fence Manufacturers Institute 
CFR Code of Federal Regulations 
CGA Compressed Gas Association 
CISPI Cast Iron Soil Pipe Institute 
CMAA Crane Manufacturers’ Association of America, Inc. 
CoE Corps of Engineers 
CRSI Concrete Reinforcing Steel Institute 
DEQ Department of Environmental Quality (Idaho) 
EJCDC Engineer’s Joint Contract Documents Committee 
EPA U.S. Environmental Protection Agency 
Fed. Spec./FS Federal Specifications 
FGMA Flat Glass Marketing Association 
FHWA U.S. Federal Highway Administration 
FM Factory Mutual Insurance Company (FM Global) 
GA Gypsum Association 
HI Hydraulic Institute 
HMI Hoist Manufacturers Institute 
ICBO International Conference of Building Officials 
ICEA Insulated Cable Engineers’ Association 
IEEE Institute of Electrical and Electronics Engineers 
IES Illuminating Engineering Society of North America 
ISA Instrument Society of America 
IDT Idaho Transportation Department 
ISPWC Idaho Standards for Public Works Construction 
JIC Joint Industry Conferences of Hydraulic Manufacturers 
MIA Marble Institute of America 
Mil. Sp./MS Military Specification 
MMA Monorail Manufacturers Association 
MSHA Mine Safety and Health Administration 
MUTCD Manual on Uniform Traffic Control Devices 
NAAMM National Association of Architectural Metal Manufacturers 
NARA U.S. National Archives and Records Administration 
NBHA National Builders Hardware Association 
NEC National Electrical Code 
NEMA National Electrical Manufacturers Association 
NESC National Electrical Safety Code 
NFPA National Fire Protection Association 
NHLA National Hardwood Lumber Association 
NIOSH National Institute for Occupational Safety and Health 
NIST National Institute of Standards and Technology 
NLMA National Lumber Manufacturers Association 
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PART 2 PRODUCTS 
NOT USED 

PART 3 EXECUTION 
NOT USED 

NPDES National Pollutant Discharge Elimination System 
NWMA National Woodwork Manufacturers’ Association 
NWRA National Waste and Recycling Association 
OECI Overhead Electric Crane Institute 
OSHA Occupational Safety and Health Administration 
PCI Precast/Prestressed Concrete Institute 
PEI Porcelain Enamel Institute 
PS Product Standards Section - U.S. Department of Commerce 
RLM RLM Standards Institute, Inc. 
RMA Rubber Manufacturers Association 
SAE Society of Automotive Engineers 
SDI Steel Deck Institute 
SDI Steel Door Institute 
SIGMA Sealed Insulating Glass Manufacturing Association 
SJI Steel Joist Institute 
SMACNA Sheet Metal and Air Conditioning Contractors National Association 
SSPC Society for Protective Coatings 
SSSA Soil Science Society of America 
SWI Steel Window Institute 
TEMA Tubular Exchanger Manufacturers’ Association 
TPI Turfgrass Producers International 
UBC Uniform Building Code 
UFC Uniform Fire Code 
UL Underwriters Laboratories 
USACE U.S. Army Corps of Engineers 
USDA U.S. Department of Agriculture 
USFS U.S. Forest Service 
USFSW U.S. Fish and Wildlife Service 
USGS U.S. Geological Survey 
WCLIB West Coast Lumber Inspection Bureau 
WWPA Western Wood Products Association DRAFT
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SECTION 01300 
 

SUBMITTAL PROCEDURES 

PART 1 GENERAL 

1.1 DESCRIPTION 

This section specifies the requirements for providing submittals, and the review and approval of those 
submittals. The list below is not considered to be exhaustive and additional submittals may be requested by 
ENGINEER. 

1.2 CONSTRUCTION SCHEDULES 

A. Submit to ENGINEER a progress schedule under Paragraphs 2.05, 2.07, and 6.04 of the General 
Conditions within 5 days after Notice to Proceed. 

B. Submit to ENGINEER adjusted progress schedules under Paragraph 6.04 of the General Conditions. 

C. Submit to ENGINEER value schedules under Paragraphs 2.05, 2.07, and 14.01 of the General 
Conditions within 5 days after Notice to Proceed. 

1.3 SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES 

A. Submit shop drawings to ENGINEER under Paragraphs 2.05 and 6.17 of the General Conditions. 
Submit all shop drawings for CONTRACTOR, Subcontractor(s) and supplier(s).  

B. Submit material specifications, installation instructions, and manufacturers’ recommendations for all 
products and materials installed as a portion of the Work. 

C. Submit in writing any substitutions to previously approved items for review by ENGINEER.  

D. Within 15 days after Notice to Proceed, submit a complete list of products proposed for use, providing 
manufacturer’s name, trade name, model or catalog numbers, and manufacturer data. 

E. Submit the number of copies needed by CONTRACTOR, plus 3 copies for ENGINEER use. 

F. Where specified, submit samples to illustrate functional and aesthetic characteristics of the product, 
with integral parts and attachment devices. 

G. Where specified, submit samples of finishes including colors, textures, and patterns. 

1.4 PROJECT ADMINISTRATION SUBMITTALS 

A. Submit a list of employees, job classifications, and current OSHA 29 CFR 1910.120 certificates for all 
Site workers, and resumes as required in the Contract Documents.  Submit at the Preconstruction 
Conference. 

B. Maintain payroll records weekly in accordance with the Contract Documents.  Submit these records to 
ENGINEER on a monthly basis. 

C. Project Closeout Documentation.  Refer to Supplementary Conditions, Part 1, Paragraph 14. 

1.5 PROJECT PLAN SUBMITTALS 

A. Project Schedule. Submit at the Preconstruction Conference and at regular progress meetings. 
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B. Diversion and Dewatering Plan. Submit no later than 10 days prior to starting Work that requires water 
diversion and/or dewatering. 

C. Health and Safety Plan.  Submit no later than 10 days prior to the start of Work. 

D. Environmental Protection Plan. Submit no later than 10 days prior to the start of Work. 

E. Transportation Plan. Submit no later than 10 days prior to the start of Work. 

F. Traffic Control Plan.  Submit no later than 10 days prior to the start of Work. 

G. Storm Water Pollution Prevention Plan.  Submit no later than 10 days prior to the start of Work. 

H. Wind Erosion/Dust Control Plan.  Submit no later than 10 days prior to the start of Work. 

I. Contractor Quality Control Plan.  Submit no later than 10 days prior to the start of Work. 

J. Weed Control Plan.  Submit no later than 10 days prior to the start of Work. 

K. Blasting Plan and explosives licensing requirements. Submit no later than 10 days prior to starting 
Work that requires blasting and/or explosives. 

1.6 QUALITY ASSURANCE/QUALITY CONTROL SUBMITTALS 

A. Submit construction material certifications prior to installation of the materials as specified. 

B. Submit laboratory sample results. Laboratory testing results for any product or material used for the 
Work shall not be more than 12 months old. 

C. Submit surveying and progress quantity estimates as described in the Contract Documents or as agreed 
upon in the Preconstruction Conference. 

D. Submit results of CONTRACTOR quality control tests conducted to verify conformance with the 
Project requirements as specified in the Contractor Quality Control Plan and as requested by 
ENGINEER. 

PART 2 PRODUCTS 
NOT USED 

PART 3 EXECUTION 
NOT USED 
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SECTION 01310 
 

ENVIRONMENTAL PROTECTION 

PART 1 GENERAL 

1.1 SCOPE OF WORK 

This section covers all labor, supplies, materials, equipment, and incidentals required for the protection of 
human health and the environment during all construction activities at the Site in compliance with the 
Contract Documents. 

1.2 REFERENCES 

Publications listed below are incorporated into this specification by reference. 
 

Code of Federal Regulations (CFR), U.S. Environmental Protection Agency (EPA) 

40 CFR 68 Chemical Accident Prevention Provisions 

40 CFR 261 Identification and Listing of Hazardous Waste 

40 CFR 262 Standards Applicable to Generators of Hazardous Waste 

40 CFR 279 Standards for the Management of Used Oil 

40 CFR 302 Designation, Reportable Quantities, and Notification 

40 CFR 355 Emergency Planning and Notification 

1.3 SUBMITTALS 

Environmental Protection Plan   
 
Prepare and submit a comprehensive Environmental Protection Plan (EPP) addressing known or potential 
environmental issues CONTRACTOR must address during construction no later than 10 days prior to the 
start of Work.  Attach copies of all environmental permits, permit application packages, approvals to 
construct, notifications, certifications, reports, and termination documents as an appendix to the EPP. 

1.4 DEFINITIONS 

A. Environmental pollution and damage is the presence of chemical, physical, or biological elements or 
agents which adversely affect human health or welfare, unfavorably alter ecological balances of 
importance to human life, affect other species of importance to humankind, or degrade the 
environment aesthetically, culturally and/or historically. 

B. Environmental protection is the prevention and control of pollution and habitat disruption that may 
occur to the environment during construction.  The control of environmental pollution and damage 
requires consideration of land, water, air, biological and cultural resources, and includes management 
of visual aesthetics; noise; solid, chemical, gaseous and liquid waste; radiant energy; and radioactive 
material, as well as other pollutants. 

C. CONTRACTOR generated hazardous waste describes materials that if abandoned or disposed of, may 
meet the definition of a hazardous waste in 40 CFR 261.  These waste streams typically consist of 
material brought on-Site by CONTRACTOR to execute the Work, but are not fully consumed during 
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the course of construction.  Examples include, but are not limited to, excess paint thinners (e.g., methyl 
ethyl ketone, toluene), waste thinners, excess paints, excess solvents, and waste solvents. 

1.5 PROTECTION FEATURES 

A. Prior to start of any construction activities on-Site, CONTRACTOR and ENGINEER shall make a 
joint condition survey.  Immediately following the survey, CONTRACTOR shall prepare a brief report 
including a plan describing the features requiring protection, which are not specifically identified on 
the Construction Drawings as environmental features requiring protection, along with the condition of 
trees, shrubs, and grassed areas immediately adjacent to construction areas and to CONTRACTOR's 
assigned storage area and access route(s), as applicable.   

B. Protect environmental features included in the survey report or indicated on the Construction 
Drawings, regardless of added complication to Work under the Contract.  CONTRACTOR and 
ENGINEER shall sign the report upon mutual agreement of its accuracy and completeness.   

1.6 SPECIAL ENVIRONMENTAL REQUIREMENTS 

Comply with all applicable environmental laws and regulations. 

1.7 ENVIRONMENTAL ASSESSMENT OF CONTRACT DEVIATIONS 

Any deviations from the Drawings and Special Provisions requested by CONTRACTOR which may have 
an adverse environmental impact will be subject to approval by ENGINEER and may require an extended 
review, processing, and approval time. ENGINEER reserves the right to reject any deviation, regardless of 
cost effectiveness, if ENGINEER determines that the proposed alternate method may have an adverse 
environmental impact. 

1.8 NOTIFICATION 

OWNER will notify CONTRACTOR in writing of any noncompliance with federal, state or local 
environmental laws or regulations, permits, and other elements of the EPP. Upon receipt of such notice, 
CONTRACTOR shall inform ENGINEER of the proposed corrective action and take such action when 
approved by ENGINEER. OWNER may issue an order stopping all or part of the Work until satisfactory 
corrective action has been taken. No time extensions shall be granted or equitable adjustments allowed to 
CONTRACTOR for any such stop-work suspensions. This is in addition to any other actions the OWNER 
may take under the Contract in law or equity. 

PART 2 PRODUCTS 
NOT USED 

PART 3 EXECUTION  

3.1 ENVIRONMENTAL PROTECTION PLAN 

A. The EPP will govern Site activities relating to pollution prevention and minimization, spill control and 
reporting, storm water management, noise and dust control, and compliance with federal, state, and 
local water, wastewater, air, and solid waste laws and regulations. 

B. The EPP shall address each topic at a level of detail commensurate with the environmental issue and 
required construction task(s). Identify and discuss topics or issues not identified in this section, but 
which CONTRACTOR considers necessary, after those items formally identified in this section.  
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C. Incorporate other plans required under the Contract Documents to simplify preparation and consolidate 
plans into a single plan. 

D. Prior to submittal of the EPP, meet with ENGINEER for the purpose of discussing the implementation 
of the initial EPP, possible subsequent additions and revisions to the plan including any reporting 
requirements and methods for administration. 

E. Keep the EPP current and maintain a copy on-Site.  

F. Identify, implement, and submit for approval any additional requirements to be included in the EPP 
during construction. No requirement in this specification shall be construed as relieving 
CONTRACTOR of any applicable federal, state, or local environmental protection law and regulation.  

G. The EPP shall include, but not be limited to, the following: 

1. Name(s) of CONTRACTOR personnel responsible for ensuring adherence to the EPP. 

2. Name(s) and qualifications of person(s) responsible for manifesting hazardous waste to be removed 
from the Site, if applicable. 

3. Name(s) and qualifications of person(s) responsible for training CONTRACTOR’s environmental 
protection personnel. 

4. Description of CONTRACTOR's environmental protection personnel training program. 

5. A list of federal, state and local laws, regulations and permits related to environmental protection, 
pollution control, and abatement that are applicable to CONTRACTOR's proposed operations and 
the requirements imposed by those laws, regulations, and permits. 

6. Erosion and Sediment Control Plan identifying the type and location of the erosion and sediment 
controls to be installed in accordance with SECTION 02150 EROSION AND SEDIMENT 
CONTROL. The plan will include monitoring and reporting requirements to ensure that the control 
measures are in compliance with federal, state, and local laws and regulations.  

7. Construction Drawings showing locations of proposed temporary excavations or embankments for 
haul roads, stream crossings, material storage areas, structures, sanitary facilities, and stockpiles of 
excess or spoil materials including methods to control runoff and contain materials on the Site. 

8. Diversion and Dewatering Plan. 

9. Excavation Plan. 

10. Wind Erosion/Dust Control Plan describing dust control and abatement procedures. The plan will 
detail provisions to ensure that dust, debris, materials, trash, etc., do not become airborne and travel 
away from the Site. Describe the visual air monitoring program, including modifications to Site 
activities to further control dust if the results of the visual air monitoring program or ENGINEER 
perimeter air monitoring program, indicate unacceptable levels of dust.   

11. Weed Control Plan to address all operations at the project area and implement the plan throughout 
the Work to control spread of noxious weeds.   

12. Work Area Plan showing the proposed activity in each portion of the area and identifying the areas 
of limited use or non-use. Include measures for marking the limits of use areas and methods for 
protection of features to be preserved within authorized Work areas. 

13. Spill Prevention, Control, and Countermeasure (SPCC) Plan including the procedures, instructions, 
and reports to be used in the event of an unforeseen spill of a regulated substance. 

14. Disposal Plan identifying schedules, methods and disposal locations for non-hazardous solid waste, 
including debris.  Include the following: 

a. Identify Subcontractors responsible for transportation and disposal of solid waste, if applicable.  
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b. Licenses or permits for any solid waste disposal sites that are not a commercially operated 
facility and documentation of the disposal facility's acceptance of the solid waste during 
construction.  

c. A report detailing the non-hazardous solid waste diversion activities and indicating the total 
amount of waste generated and total amount of waste diverted in cubic yards or tons along with 
the percent that was diverted. The report shall be submitted on the first working day after the 
first quarter that non-hazardous solid waste has been disposed of and/or diverted and shall be for 
the previous quarter, i.e., the first working day of January, April, July, and October. 

15. Recycling and Non-Hazardous Solid Waste Minimization Plan describing measures to reduce 
consumption of energy and natural resources. Include actions to reduce the volume of non-
hazardous solid waste generated at the Site and compliance with and participation in federal, state, 
and local government sponsored recycling programs. 

16. Contaminant Prevention Plan identifying potentially hazardous substances to be used on the Site, 
the intended actions to prevent introduction of such materials into the air, water or ground, and 
provisions for compliance with federal, state, and local laws and regulations for the storage and 
handling of these materials. Include a copy of the Safety Data Sheets (SDS, formerly MSDS) and 
the maximum quantity of each hazardous material on-Site at any given time. Update the plan if new 
hazardous materials are brought on-Site or existing hazardous materials are removed from the Site. 

17. Wastewater Management Plan identifying the methods and procedures for management and/or 
discharge of wastewater directly derived from construction activities, including, but not limited to, 
cleanup, dewatering, and disinfection.  

18. Biological Resources Plan defining procedures for identifying and protecting both known and 
unknown biological resources on-Site discovered during the Work. Include methods to ensure the 
protection of known or discovered biological resources and identify lines of communication 
between CONTRACTOR personnel and ENGINEER. 

3.2 PROTECTION OF ENVIRONMENTAL RESOURCES 

Protect the environmental resources within the Project boundaries and those affected outside the limits of 
permanent Work under the Contract Documents during the entire length of the Contract. Confine all 
activities to areas defined by the Contract Documents. Mark or fence, with orange safety fence, undisturbed 
areas as indicated on the Construction Drawings. Foundations and structures shall be left undisturbed and 
in place, unless indicated in the Contract Documents or requested by ENGINEER. 

3.3 LAND RESOURCES 

Confine all activities to areas defined by the Contract Documents.  Prior to the beginning of any 
construction, identify any land resources to be preserved within the Work area.  Except in areas indicated in 
the Contract Documents, or as requested by ENGINEER, do not remove, cut, deface, injure, or destroy land 
resources including trees, shrubs, vines, grasses, topsoil, and land forms without approval from 
ENGINEER.  No ropes, cables, or guys shall be fastened to or attached to any trees for anchorage unless 
specifically approved by ENGINEER. 

3.4 EROSION AND SEDIMENT CONTROLS 

A. Provide erosion and sediment control measures in accordance with federal, state, and local laws and 
regulations.  Refer to SECTION 2150 EROSION AND SEDIMENT CONTROL for specific 
requirements. 

B. Select and maintain the erosion and sediment controls such that water quality standards are not 
violated as a result of the Work.  Maintain the area of bare soil exposed at any one time by 
construction operations to a minimum.   
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C. Construct or install temporary and permanent erosion and sediment control Best Management Practices 
(BMPs) as set forth in the Site-specific Erosion and Sediment Control Plan and as indicated on the 
Drawings or as requested by ENGINEER.  BMPs may include, but are not limited to, vegetation cover, 
stream bank stabilization, slope stabilization, filter fences, straw wattle, construction of terraces, 
interceptor channels, sediment traps, inlet and outfall protection, diversion channels, and sedimentation 
basins.  

D. Remove temporary BMPs after the area has been stabilized.  

E. Provide erosion and sediment controls for on-Site borrow and spoil areas to prevent sediment from 
impacting nearby waters.  

F. Control temporary excavation and embankments for plant and/or work areas to protect adjacent areas.   

3.5 WATER RESOURCES 

A. Monitor construction activities to prevent pollution of surface and ground waters and maintain all 
existing drainage patterns. 

B. Clear conveyance swales, ditches, and other areas at the Site of debris, materials, and equipment that 
may disrupt drainage.   

C. Utilize BMPs at the Site such that water turbidity does not exceed applicable standards at the point of 
compliance. If visible turbidity exists at the point of compliance due to disturbances upstream from 
construction activities, verify by measurement. If an exceedance occurs or appears to be imminent, 
perform corrective action(s) to mitigate the situation, including the halting of certain construction 
activities.  

3.6 COFFERDAMS, DIVERSIONS, AND DEWATERING OPERATIONS 

A. Comply with all federal and state water quality standards and anti-degradation provisions. Control 
construction operations for dewatering, diverting, cofferdam removal, tailrace excavation, and tunnel 
closure at all times to maintain compliance with existing state water quality standards and designated 
uses of the surface water body.   

B. Comply with the requirements of the Clean Water Act Section 404 Nationwide Permit. OWNER will 
provide Site-specific information regarding the Clean Water Act Section 404 Nationwide Permit if 
applicable. 

C. Comply with provisions in these Technical Specifications. 

3.7 STREAM CROSSINGS 

Provide all necessary measures to allow movement of materials or equipment without violation of federal 
and state water pollution control standards at stream crossings. 

3.8 AIR RESOURCES 

A. Perform equipment operation, activities, or processes in accordance with all federal, state, and local air 
emission and performance laws and standards. 

B. Control dust particles, aerosols, and gaseous byproducts from construction activities, processing, and 
preparation of materials at all times, including weekends, holidays, and hours when Work is not in 
progress.  

C. Control hydrocarbon and carbon monoxide emissions from equipment at all times to federal, state, and 
local allowable limits.  
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D. Maintain excavations, stockpiles, haul roads, permanent and temporary access roads, plant sites, spoil 
areas, borrow areas, and other Work areas within or adjacent to the Project boundaries free from 
particulates which would cause federal, state, and local air pollution standards to be exceeded or which 
would cause a hazard or a nuisance.  

E. Water or otherwise treat dust generating surfaces (including roads, staging, stockpile and waste 
placement areas) as often as necessary to comply with all federal and state standards for airborne 
particulates, and as requested by ENGINEER.   

F. Sprinkling or other methods will be permitted to control particulates in the Work area.  Sprinkling, to 
be efficient, must be repeated to keep the disturbed area damp at all times. Have sufficient, competent 
equipment available to accomplish these tasks.  Perform particulate control as the Work proceeds and 
whenever a particulate nuisance or hazard occurs.  Comply with all federal, state, and local visibility 
regulations. 

G. Continuously monitor visual dust for the duration of construction activities. Perform a perimeter 
monitoring check on an interval of once every 4 hours and record the results of this monitoring in the 
daily notes.  

H. Control odors from construction activities at all times and maintain compliance with federal, state, and 
local regulations and ordinances. 

3.9 SOUND INTRUSIONS 

Control construction activities to comply with all federal, state, and local noise regulations. 

3.10 CHEMICAL MATERIALS MANAGEMENT AND WASTE DISPOSAL 

A. Conduct handling, storage, and disposal of materials properly to prevent contamination.   

B. Employ segregation measures to prevent commingling of hazardous or toxic waste with solid waste.   

C. Verify and obtain the necessary permits and licenses to operate for the selected transporters and 
disposal facilities. 

3.11 CHEMICALS AND CHEMICAL WASTES 

A. Dispense chemicals in a matter that prevents spillage to ground or surface water.  

B. Periodically inspect dispensing areas to identify signs of leakage.  Perform and document corrective 
action on identified areas of leakage.  This documentation may be periodically reviewed by 
ENGINEER.   

C. Collect chemical waste in corrosion-resistant, compatible containers.  Monitor collection 
drums/containers and remove drums/containers to a staging or storage area when contents are 90% 
full.   

D. Classify, manage, store, and dispose of wastes in accordance with federal, state, and local laws and 
regulations.  

E. Provide a manifest of all chemical disposal to ENGINEER. 

3.12 CONTRACTOR GENERATED HAZARDOUS WASTES/EXCESS HAZARDOUS 
MATERIALS 

A. Comply with all federal and state laws concerning hazardous waste. 

B. At a minimum, manage and store hazardous waste in compliance with regulations. Use sufficient 
measures during dispensing of hazardous and toxic materials to prevent spillage.   
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C. Segregate hazardous waste from other materials and wastes. Place wastes in a safe, covered location to 
protect from the weather and take precautionary measures such as berming or other appropriate actions 
to prevent accidental spillage.    

D. Store, describe, package, label, mark, and placard hazardous waste and hazardous material in 
accordance with federal, state, and local laws and regulations.  

E. Dispose of hazardous waste in compliance with federal, state, and local laws and regulations.  
Immediately report spills of hazardous or toxic materials to ENGINEER.  CONTRACTOR is solely 
responsible for the cleanup and associated cleanup costs due to spills. 

3.13 FUEL AND LUBRICANTS 

A. Conduct storage, fueling, and lubrication of equipment and motor vehicles in a manner that affords the 
maximum protection against spill and evaporation.   

B. Manage and store fuel, lubricants, and oil in accordance with all federal, state, and local laws and 
regulations.   

C. Discard and store used lubricants and oil in marked corrosion-resistant containers and recycle or 
dispose of in accordance with federal, state, and local laws and regulations. 

3.14 WASTEWATER 

A. Wastewater from construction activities, such as material processing, etc.  shall not be allowed to enter 
State or Federal waterways prior to verification that discharges meet federal, state, and local water 
pollution control standards, anti-degradation standards, and water quality criteria.  

B. Dispose of construction related wastewater in accordance with federal, state, and local laws and 
regulations.   

3.15 WEED CONTROL 

A. CONTRACTOR shall prepare a Weed Control Plan to address all of CONTRACTOR’s operations at 
the Site and implement the plan throughout the Work to control the spread of noxious weeds.  Describe 
in the plan specific methods and procedures to prevent and/or minimize the spread of noxious weeds, 
and methods to collect and dispose of weed-contaminated wash water and/or soils.  Describe chemical 
weed control locations, procedures, methods, and materials to be used (if applicable) in the plan.   

B. The minimum weed control measures to be implemented throughout the Work include, but are not 
limited to the following: 

1. Enter and exit the Site at the designated access points to minimize tracking of weeds into and 
around the Site. 

2. Establish weed washing/decontamination facilities at all Site access points used by 
CONTRACTOR and provide plans for how the areas will be operated, maintained, and 
decommissioned. 

3. Decontaminate all construction equipment to prevent the spread of noxious weeds before moving 
equipment into or away from the Project area. 

4. Decontaminate each piece of equipment, including supply trucks, delivery trucks, and 
Subcontractors’ equipment each time it enters the Project area if it has been used at sites other than 
the Project area since it was last decontaminated.  Request inspection of equipment prior to using in 
the Project area. 

5. Clean all wheels, tracks, undercarriages, fenders, blades, buckets, and the exterior body prior to 
entering the Site.  
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6. Decontaminate all equipment when moving equipment within the Project area if the equipment has 
been used in an area with noxious weeds.  Notify ENGINEER when performing decontamination. 

7. Mark areas within and adjacent to the Project area with large weed populations and minimize 
vehicle travel through these areas, including walking traffic, and decontaminate equipment used in 
these areas as described above. 

8. Employ appropriate weed control measures at all aggregate sources to ensure delivery of weed-free 
materials and to prevent tracking or spread of weeds from the material source areas to the Site. 

9. Provide a parking area for CONTRACTOR, employees, suppliers, ENGINEER, and other persons 
in an area free from weed infestations. 

10. Provide training for all employees and Subcontractors on weed control methods and procedures 
specified in the Weed Control Plan, and ensure that these procedures are followed by employees, 
Subcontractors, and other on-Site personnel. Submit to ENGINEER a statement signed by each 
employee and Subcontractor stating they have been instructed in and agree to follow the protocol 
stated in the Weed Control Plan. 

C. Equipment shall be inspected and approved by ENGINEER prior to use at the Project area. If there is 
an abnormal growth of noxious weeds in the Project area after construction as determined by OWNER, 
ENGINEER or local weed control authority, CONTRACTOR shall be responsible for follow-up weed 
control under Paragraph 6.19 of the General Conditions. 

3.16 HISTORICAL, ARCHEOLOGICAL AND CULTURAL RESOURCES 

A. Site-specific procedures for protecting historic archeological resources will be as directed by OWNER. 
Project personnel (excepting approved archaeologists) shall not for personal observation or use collect, 
move or in any other way alter any prehistoric or historic artifacts or features in the Project vicinity.  

B. If during excavation or other construction activities any previously unidentified or unanticipated 
potential prehistoric archaeological resources and/or human remains/burial(s) are discovered or found, 
suspend all Work that may damage or alter such resources.  

C. Resources include but are not limited to the following:  

1. Any human skeletal remains or burials. 

2. Prehistoric artifacts such as formed stone tools, projectile points (arrowheads or spear points), 
scrapers, and the debitage (flakes or chips) left over from forming tools; fire pits and rings; rock art, 
such as pictographics (rock paintings) or petroglyphs (pecked rock art); and any other artifacts or 
features indicating prehistoric human activities.  

3. Upon such findings, immediately notify ENGINEER so that the appropriate authorities may be 
notified and a determination made as to the significance of the resource and what, if any, special 
disposition of the finds should be made.  

4. Cease all Work that may result in impact to or the destruction of these resources. Secure the area 
and prevent employees or other persons from trespassing on, removing, or otherwise disturbing 
such resources. 

D. Within a maximum of 4 hours of the identification of an historic resource judged to be significant, all 
participating parties to the Contract will be notified.  A representative of the State Historical 
Preservation Office (SHPO) shall visit the discovery within at least 1 business day to recommend how 
the historic resource should be treated.  Options include avoidance, on-Site mitigation, off-Site 
mitigation, and additional recordation or investigation. 

E. Within 1 business day, OWNER will consider the findings and recommendations of SHPO and other 
qualified historian(s) or archaeologist(s) and make a final determination on actions to be taken.  
OWNER will consult with all parties involved in the construction activities and SHPO before 
finalizing their decision. All decisions will be documented to all participating parties to the Contract by 
OWNER and become part of the record.   
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3.17 BIOLOGICAL RESOURCES 

A. Minimize interference with, disturbance to, and damage to fish, wildlife, and plants including their 
habitat.  

B. Protect threatened and endangered animal and plant species including their habitat in accordance with 
federal, state, and local laws and regulations. 

3.18 PREVIOUSLY USED EQUIPMENT 

A. Clean all previously used construction equipment prior to bringing it onto the Site.  Ensure that the 
equipment is free from soil residuals, egg deposits from plant pests, noxious weeds, and plant seeds.  

B. Consult with the USDA jurisdictional office for additional cleaning requirements. 

3.19 MAINTENANCE OF POLLUTION CONTROL (DECONTAMINATION) FACILITIES 

Maintain all constructed facilities and portable pollution control devices for the duration of the Contract or 
for that length of time construction activities create the particular pollutant. 

3.20 TRAINING OF CONTRACTOR PERSONNEL 

A. Train all personnel in all phases of environmental protection and pollution control.  

B. Conduct environmental protection/pollution control meetings for all CONTRACTOR personnel prior 
to commencing construction activities.  

C. Conduct additional meetings for new personnel and when Site conditions change.  

D. The training and meeting agenda shall include the following:  

1. Methods of detecting and avoiding pollution. 

2. Identifying, avoiding, and decontaminating for weeds. 

3. Familiarization with statutory and contractual pollution standards. 

4. Installation and care of devices, vegetative covers, and instruments required for monitoring 
purposes to ensure adequate and continuous environmental protection and pollution control. 

5. Anticipated hazardous or toxic chemicals or wastes, and other regulated contaminants. 

6. Recognition and protection of archaeological sites, artifacts, wetlands, and endangered species and 
their habitat that are known to be in the vicinity of the Project. 

3.21 CONTAMINATED MEDIA MANAGEMENT 

Manage contaminated environmental media consisting of, but not limited to, soils and sediments in 
accordance with SECTION 02210 EARTHWORK and SECTION 02211 EXCAVATION AND 
DISPOSAL OF MINE WASTE MATERIALS. 

3.22 POST CONSTRUCTION CLEANUP 

Clean up all areas used for construction in accordance with Paragraph 6.11.C of the General Conditions, 
unless otherwise instructed in writing by ENGINEER.    
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SECTION 01320 
 

SAFETY, HEALTH, AND EMERGENCY RESPONSE 

PART 1 GENERAL 

1.1 DESCRIPTION 

This section covers all labor, supplies, materials, equipment, and incidentals necessary for the 
implementation of practices and procedures for working safely and in compliance with OSHA regulations 
while performing Work at the Site. Not all tasks performed under the Contract will involve an exposure 
potential to the contamination present on-Site. The requirements of this specification section address all 
types of on-Site activities. The critical element for compliance within this specification is completion of an 
activity/job hazard analysis for each task specific to the Work performed at the Site.  

1.2 REFERENCES 

Publications listed below are incorporated into this specification by reference. 
 
American National Standards Institute (ANSI) 

ANSI Z358.1 Emergency Eyewash and Shower Equipment  

Code of Federal Regulations (CFR), U.S. Environmental Protection Agency (EPA) 

29 CFR 1904 Recording and Reporting Occupational Injuries and Illnesses  
29 CFR 1910 Occupational Safety and Health (OSHA) Standards 
29 CFR 1910.120  Hazardous Waste Operations and Emergency Response (HAZWOPER) 
29 CFR 1910.141   Sanitation  
29 CFR 1910.146 Permit-required Confined Spaces 
29 CFR 1910.147 Control of Hazardous Energy (Lockout/Tagout) 
29 CFR 1910.212  General Requirements for all Machines 
29 CFR 1910.1030 Bloodborne Pathogens 
29 CFR 1910.1200 Hazard Communication 
29 CFR 1926  Safety and Health Regulations for Construction 
29 CFR 1926.24  Fire Prevention and Prevention 
29 CFR 1926.56 Illumination 
29 CFR 1926.62 Lead 
29 CFR 1926.65  Hazardous Waste Operations and Emergency Response 
29 CFR 1926.352 Fire Prevention 
29 CFR 1926 Subpart K  Electrical 
29 CFR 1926 Subpart M Fall Protection  
29 CFR 1926.651  Specific Excavation Requirements 
29 CFR 1926.1118   Inorganic Arsenic 
29 CFR 1926.1127  Cadmium  
49 CFR 172  Hazardous Materials Table, Special Provisions, Hazardous Materials 

Communications, Emergency Response Information, Training 
Requirements, and Security Plans 
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National Institute for Occupational Safety and Health (NIOSH) 

NIOSH 0500 Particulates Not Otherwise Regulated, Total 
NIOSH 7300 Elements by ICP (Nitric/Perchloric Acid Ashing) 
Occupational Safety and Health Administration (OSHA) 

OSHA 125G    Metal and Metalloid Particulates in Workplace Atmospheres (ICP Analysis) 

1.3 SUBMITTALS 

Corporate Health and Safety Plan 
 

Submit CONTRACTOR’s Corporate Health and Safety Plan to ENGINEER no later than 10 days prior to 
the start of Work.  
 
Accident Prevention Plan/Site-Specific Health and Safety Plan 

 
Prepare and submit an Accident Prevention Plan/Site-Specific Health and Safety Plan (APP/SSHSP) that 
meets the all requirements needed to address the Work under the Contract no later than 10 days prior to the 
start of Work.  

 
Exposure Monitoring Program 
 
Prepare and submit an Exposure Monitoring Program if required in CONTRACTOR’s Corporate Health 
and Safety Plan or APP/SSHSP.  Submit personnel exposure monitoring results at the interval(s) described 
in the Exposure Monitoring Program and summarize in a report generated at the end of the Project. Notify 
ENGINEER as soon as possible, but no later than 24 hours following any results that exceed established 
action levels. 

PART 2 PRODUCTS 
NOT USED 

PART 3 EXECUTION 

3.1 GENERAL 

A. Per Article 6.13 of the General Conditions, CONTRACTOR shall be solely responsible for initiating, 
maintaining, and supervising all safety precautions and programs in connection with the Work.   

B. Failure to comply with all applicable safety requirements is cause for immediate Work stoppage and/or 
grounds for termination of the Contract.   

C. Comply with all applicable safety laws, regulations, and standards. 

D. At a minimum, comply with the following general safety requirements at all times for the duration of 
the Project: 

1. Employees of CONTRACTOR and Subcontractor shall wear the following Personal Protective 
Equipment (PPE):  hard hat, high-visibility safety vest, safety toe shoes, and safety glasses with 
side shields.   

2. Employees of CONTRACTOR and Subcontractor shall not operate cellular phones while driving. 

3. Employees of CONTRACTOR and Subcontractor shall wear safety (seat) belts at all times when 
driving a vehicle or operating equipment. 
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4. First aid kits and fire extinguishers are required in all field vehicles and equipment. 

5. No drugs, alcohol, or firearms are allowed on-Site or in employees’ vehicles. 

6. No eating or drinking is allowed in the Work area. 

3.2 PRECONSTRUCTION SAFETY CONFERENCE 

Conduct a Preconstruction Safety Conference prior to the start of Site activities and after submission of 
CONTRACTOR's APP/SSHSP to discuss health and safety concerns related to the upcoming Work, 
Project health and safety organization and expectations, and to review and answer comments and concerns 
regarding the APP/SSHSP or other health and safety concerns related to the Project. Ensure attendance at 
the conference by the individuals responsible for health and safety at the Project level. 

3.3 STAFF ORGANIZATION, QUALIFICATIONS, AND RESPONSIBILITIES 

A. Designate an individual as the Safety and Health Manager (SHM) who will be responsible for the 
development and ongoing maintenance of the APP/SSHSP.  The qualifications of the SHM include the 
following: 

1. Appropriate training and experience. 

2. Documented experience in supervising professional and technician level personnel.  

3. Documented experience in developing safety and health programs, including air monitoring, PPE, 
and safety programs for the hazards likely to be encountered on the Project.  

4. Working knowledge of federal and state occupational safety and health laws and regulations. 

5. The SHM duties include the following: 

a. Responsible for the development of the APP/SSHSP. 

b. Sign and date the APP/SSHSP before submittal. 

c. Conduct initial Site-specific health and safety training.  

d. Availability for consultation or emergencies for the duration of the Project.  

e. Visit the Site as needed for the duration of the Project to audit the effectiveness of the 
APP/SSHSP. 

f. Coordinate any modifications to the APP/SSHSP with the Site Superintendent, SSHO, and 
ENGINEER.  

g. Evaluate air monitoring data and recommend changes to engineering controls, Work practices, 
and PPE.  

h. Review accident reports and results of daily inspections.  

i. Serve as a member of CONTRACTOR's quality control staff on matters relating to safety and 
health. 

B. Designate an individual (and an alternate) as the Site Safety Health Officer (SSHO). The qualifications 
of the SSHO include the following: 

1. Appropriate training and experience. 

2. Documented experience in construction techniques and construction safety procedures. 

3. Working knowledge of federal and state occupational safety and health regulations. 

4. Specific training in personal and respiratory protective equipment, confined space entry and the 
proper use of air monitoring instruments and air sampling methods, including monitoring for 
ionizing radiation, as appropriate. 
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5. The SSHO duties include the following: 

a. Conduct on-Site training and day to day on-Site implementation and enforcement of the 
accepted APP/SSHSP. 

b. Assigned to the Site on a full-time basis for the duration of the Work. The SSHO may have 
collateral duties in addition to Safety and Health related duties, such as CONTRACTOR Quality 
Control Systems Manager. If operations are performed during more than 1 work shift per day, a 
SSHO shall be present for each shift. 

c. Authority to ensure Site compliance with specified safety and health requirements, federal, state 
and OSHA regulations and all aspects of the APP/SSHSP including, but not limited to, the 
following: 

1. Activity hazard analyses. 

2. Air monitoring.  

3. Use of PPE.  

4. Decontamination.  

5. Site control. 

6. Standard Operating Procedures (SOP) to minimize hazards.  

7. Safe use of engineering controls. 

8. Emergency response plan.  

9. Confined space entry procedures 

10. Heat and cold stress monitoring program. 

11. Spill containment program.  

d. Authority to stop Work if unacceptable health or safety conditions exist and take necessary 
action to re-establish and maintain safe working conditions. 

e. Consult with and coordinate any modifications to the APP/SSHSP with the Site Superintendent 
and ENGINEER. 

f. Serve as a member of CONTRACTOR's quality control staff on matters relating to safety and 
health. 

g. Conduct accident investigations and prepare accident reports. 

h. Conduct daily safety inspection and document safety and health findings into the Daily Safety 
Inspection Log. Track noted safety and health deficiencies to ensure that they are corrected. 

i. Recommend corrective actions for identified deficiencies and oversee the corrective actions. 

C. At least two (2) personnel currently certified in first aid and CPR by the American Red Cross or other 
approved agency shall be on-Site at all times during Site operations and shall be trained in universal 
precautions and the use of PPE as described in 29 CFR 1910.1030. These persons may perform other 
duties, but shall be immediately available to render first aid and CPR when needed. 

3.4 TRAINING 

CONTRACTOR's training program for workers performing cleanup operations or tasks covered under the 
Contract and who will be exposed to contaminants shall meet the following requirements: 

A. All Personnel performing duties with potential for exposure to on-Site contaminants shall meet and 
maintain the following 29 CFR 1910.120/29 CFR 1926.65(e) training requirements: 

1. 40-Hour Hazardous Waste Operation and Emergency Response certificates. 
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2. 8-Hour Hazardous Waste Operations and Emergency Response annually. 

B. On-Site supervisors shall have an additional 8 hours of management and supervisor training as 
specified in 29 CFR 1910.120/29 CFR 1926.65(e)(4). 

3.5 PERSONAL PROTECTIVE EQUIPMENT 

A. Provide appropriate PPE for on-Site personnel exposed to contaminants.  

B. Use only respirators approved by the National Institute for Occupational Safety and Health (NIOSH).  

C. Keep protective equipment and clothing clean and well maintained.  

D. Include in the PPE section of the APP/SSHSP Site-specific procedures to determine PPE program 
effectiveness level, on-Site fit-testing of respirators, and cleaning, maintenance, inspection, and storage 
of PPE. 

E. Provide to ENGINEER any specialty PPE required beyond Level D. 

3.6 MEDICAL SURVEILLANCE PROGRAM 

Complete the medical surveillance program for workers performing cleanup operations as stated in 
CONTRACTOR's Corporate Health and Safety Plan. 

3.7 EXPOSURE MONITORING PROGRAM 

A. Prepare and implement an exposure monitoring program to comply with OSHA requirements and 
ensure proper selection of engineering controls, work practices, and PPE for affected Site personnel.  

B. Perform personal exposure monitoring at an appropriate frequency and coverage for Site-specific work 
tasks and define the action levels requiring a modification of initial PPE selection. 

3.8 HEAT AND COLD STRESS MONITORING AND MANAGEMENT 

A. Include in the APP/SSHSP procedures and practices to monitor and manage heat and cold stress for 
on-Site activities.  Describe details of the monitoring program, including schedules for work and rest, 
and physiological monitoring requirements.  

B. Train personnel to recognize the symptoms of heat and cold stress.  

3.9 CONFINED SPACE ENTRY PROCEDURES 

Identify confined spaces during the hazard evaluation and address confined space entry procedures in 
accordance with 29 CFR 1910.146. 

3.10 HOT WORK 

Address hot work safety procedures in accordance with 29 CFR 1926.352. 

3.11 IGNITION SOURCES 

Identify any and all ignition sources which could pose potential fire hazards or other hazards at the Site. 
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3.12 FIRE PROTECTION AND PREVENTION 

Address fire protection and prevention procedures in accordance with 29 CFR 1926.24. 

3.13 ELECTRICAL SAFETY 

Address electrical safety requirements and procedures in accordance with 29 CFR 1926 Subpart K. 

3.14 EXCAVATION AND TRENCH SAFETY 

Comply with excavation and trench safety requirements specified in 29 CFR 1926.651. 

3.15 GUARDING OF MACHINERY AND EQUIPMENT 

Comply with guarding of machinery and equipment requirements specified in 29 CFR 1910.212. 

3.16 LOCKOUT/TAGOUT 

Comply with lockout/tagout requirements specified in 29 CFR 1910.147. 

3.17 FALL PROTECTION 

Comply with fall protection and safe access requirements specified in 29 CFR 1926 Subpart M. 

3.18 HAZARD COMMUNICATION 

Comply with hazard communication requirements specified in 29 CFR 1910.1200. 

3.19 ILLUMINATION 

Comply with illumination requirements specified in 29 CFR 1926.56. 

3.20 SANITATION 

Comply with sanitation requirements specified in 29 CFR 1910.141. 

3.21 ENGINEERING CONTROLS 

Provide engineering controls to mitigate task hazards, including, but not limited to dust control.  

3.22 VEHICLE SAFETY 

Comply with the following on-Site vehicle safety requirements: 

1. Do not operate cellular phones while driving a vehicle or operating equipment. 

2. Observe safe operating speeds when driving on haul roads. 

3. Limit small vehicle traffic within the Work area to supervisory personnel. 

4. Wear safety (seat) belts at all times when driving a vehicle or operating equipment. 

5. Include first aid kits and fire extinguishers in all field vehicles and equipment. 
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6. No drugs, alcohol, or firearms are allowed on-Site or in CONTRACTOR or Subcontractor 
employee vehicles. 

3.23 EMERGENCY COMMUNICATION 

Equip all vehicles, equipment and personnel with radios and maintain radio communication at all times.  In 
areas with limited cellular network coverage, equip all key personnel vehicles with a cellular phone booster 
that is tested for functionality prior to the start of the Work. 

3.24 SIGNS AND LABELS 

Signs and labels shall be addressed as necessary to comply with 29 CFR 1910.1200. 

3.25 WORK ZONES 

A. Establish and delineate Site work zones as required.  

B. Delineation of work zone boundaries shall be based on the contamination characterization data and the 
hazard/risk analysis to be performed. As the Work progresses and field conditions change, work zone 
boundaries may be modified (using Site maps showing the modified boundaries) with approval of the 
ENGINEER. 

C. Post a Site map, showing work zone boundaries and locations of decontamination facilities, in the on-
Site office. Work zones shall consist of the following: 

1. Exclusion Zone (EZ) is the area where hazardous contamination is either known or expected to 
occur and the greatest potential for exposure exists. Control entry into this area and exit only 
through the Contamination Reduction Zone (CRZ). 

2. Contamination Reduction Zone is the transition area between the EZ and the Support Zone (SZ). 
The personnel and equipment decontamination areas shall be separate and unique areas located in 
the CRZ. 

3. Support Zone is defined as an area of the Site, other than the EZ and CRZ, where workers do not 
have the potential to be exposed to hazardous substances or dangerous conditions resulting from 
hazardous waste operations. Secure the SZ against active or passive contamination. Locate Site 
offices, parking areas, and other support facilities in the SZ. 

3.26 SITE CONTROL LOG 

A. Maintain a log of personnel visiting, entering, or working on the Site that includes the following: date, 
name, agency or company, time entering and exiting the Site, and time entering and exiting the EZ (if 
applicable).  

B. Before visitors are allowed to enter the CRZ or EZ, they shall show proof of current training, medical 
surveillance, and respirator fit testing (if respirators are required for the tasks to be performed) and 
shall fill out a Certificate of Worker or Visitor Acknowledgment.  

C. Record the visitor information, including date, in the log. Review the log at the end of the day to 
determine whether all personnel visiting, entering, or working on the Site have signed in and out. 

3.27 SITE SECURITY 

Establish Site security procedures that meet the work zone requirements.  Provide to OWNER and 
ENGINEER copies of keys or combinations to any locks used on-Site. 
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3.28 PERSONAL HYGIENE AND DECONTAMINATION 

A. Provide personal hygiene and decontamination facilities as required to complete the Work as specified. 

B. Where required, submit a detailed discussion of personal hygiene and decontamination facilities and 
procedures to be followed by Site workers as part of the APP/SSHSP.  

C. Train employees in the decontamination procedures and enforce the procedures throughout Site 
operations. 

3.29 EQUIPMENT DECONTAMINATION 

A. Decontaminate vehicles and equipment used in the EZ in the CRZ prior to leaving the Site. 

B. Provide a vehicle and equipment decontamination station within the CRZ for vehicles and equipment 
leaving the EZ. Determine the most effective means of decontaminating vehicle and equipment based 
on the task specific hazard analysis performed. Describe reasonable methods to be considered, based 
on the tasks covered under the Contract, in the APP/SSHSP.    

C. Decontamination items to be considered include, but are not limited to, the following: 

1. A high pressure, low volume water wash area for equipment and vehicles. 

2. Steam cleaning system for use after mud and/or Site material has been cleaned from the 
equipment. 

3. A broom for dry decontamination to only remove clumps of soil/loose spilled materials on 
accessible surfaces in such a manner as to prevent dust generation.  

D. Develop and utilize procedures for equipment decontamination to prevent the spread of contamination 
into the SZ and off-Site areas. These procedures shall address disposal of contaminated products and 
spent materials used on the Site, including containers, fluids, oils, etc.  

E. Assume that any item taken into the EZ is contaminated and requires inspection and decontamination 
before being allowed to enter the SZ.  

F. Clean and decontaminate vehicles, equipment, and materials prior to leaving the Site. Handle 
construction material in such a way as to minimize the potential for contaminants being spread and/or 
carried off-Site. Prior to exiting the Site, monitor vehicles and equipment to ensure the adequacy of 
decontamination. 

3.30 EMERGENCY EQUIPMENT AND FIRST AID REQUIREMENTS 

Maintain the following items, as a minimum, on-Site and available for immediate use: 

1. First aid equipment and supplies. 

2. Emergency eyewash stations and showers that comply with ANSI Z358.1, if required for 
employee protection based on the task hazard analysis. 

3. Provide and maintain fire extinguishers of sufficient size and type at Site facilities and in all 
vehicles and equipment and at any other Site locations where flammable or combustible materials 
present a fire risk. 

3.31 EMERGENCY RESPONSE AND CONTINGENCY PROCEDURES 

A. Develop and implement an Emergency Response Plan, that meets the requirements of 29 CFR 
1910.120(l) and 29 CFR 1926.65(l), as a part of the APP/SSHSP.  

B. In the event of any emergency, perform the following: 
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1. Immediately alert all on-Site personnel, ENGINEER, and if necessary, off-Site emergency 
responders. 

2. Where safe to do so, take action to remove or otherwise minimize the cause of the emergency. 

3. Institute measures necessary to prevent a repeat of the conditions or actions leading to or resulting 
in the emergency.  

C. Train employees that are required to respond to hazardous emergency situations to the level of their 
responsibility according to 29 CFR 1910.120(q) and 29 CFR 1926.65(q) requirements.  Rehearse the 
emergency plan regularly as part of the overall training program for Site operations. 

D. Review the plan periodically and revise as necessary to reflect new or changing Site conditions or 
information. Provide copies of the Emergency Response Plan portion of the accepted APP/SSHSP to 
the applicable local emergency response agencies.  

3.32 INSPECTIONS 

Attach and submit the SSHO Daily Inspection Logs with the Daily Quality Control reports. Include in each 
entry the following: date and time, Work area checked, employees present in Work area, PPE and work 
equipment used in each area, special safety and health issues and notes, and signature of preparer. 
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SECTION 01330 
 

WINTERIZATION 

PART 1 GENERAL 

1.1 DESCRIPTION 

This section covers all labor, supplies, materials, equipment, and incidentals necessary for furnishing and 
installing temporary surface erosion control materials to prepare exposed soil and disturbed soil surfaces at 
the Site for winter in compliance with the Contract Documents.  Work may also include the construction of 
temporary storm water channels, berms, or other runoff control structures, at locations requested by 
ENGINEER, to prevent runoff from the Site during spring melt and runoff. 

1.2 SUBMITTALS 

Winterization Plan 
 

Prepare and submit a Winterization Plan a minimum of 21 days before seasonal shutdown and 
demobilization at the Site.  

PART 2 PRODUCTS 
NOT USED 

PART 3 EXECUTION 

3.1 GENERAL 

A. Actively track weather near the end of the construction season to identify significant weather patterns 
that may force winter shutdown. Coordinate with ENGINEER to determine when winter shutdown 
winterization is to occur. 

B. If a winter shutdown period is included in the Contract Documents, costs for preparing and 
implementing the winterization plan, demobilization, remobilization, and repairs and remedies from 
winter damage, are incidental to the Work and no separate payment will be made. 

3.2 WINTERIZATION PLAN 

A. ENGINEER, OWNER, and CONTRACTOR will conduct a walk-through of the Site to determine 
winter shutdown needs. 

B. Based on the information from the Site walk-through, prepare a Winterization Plan describing, at a 
minimum,  the following:  

1. Site map showing all disturbed or unreclaimed areas at the Site. 

2. List of materials and products that will be stored on-Site over the winter. Specify methods to be 
employed to protect the materials and products from damage or theft. Specify methods to control 
any spills or leaks from products stored at the Site. 

3. Identify and specify appropriate BMPs and erosion control practices that will be employed to 
control erosion and prevent contamination of storm water runoff until construction resumes. 
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4. Specify Site access controls to limit unauthorized access to the Site throughout the winter 
shutdown. 

5. Identify any diversion or dewatering efforts that will continue throughout the winter. Specify 
measures to prevent unauthorized access to trenches or open channels. Specify how the areas will 
be accessed, maintained, and operated. Ensure that all measures are adequate and capable of 
addressing harsh winter and high flow spring runoff conditions. 

6. Specify a winter inspection plan and schedule. 

7. Identify any surface diversions or pipe openings that need to be inspected or maintained before 
spring runoff. 

8. All other information necessary depending on Site-specific conditions. 

C. Complete a Site walk-through with ENGINEER and OWNER to review the plan and obtain 
ENGINEER’s approval of the plan. 

3.3 WINTERIZATION 

A. Implement all measures described in CONTRACTOR’s winterization plan. 

B. Demobilize all unnecessary equipment, materials, and supplies from the Site. 

C. Complete a walk-through and inspection of all measures implemented at the Site to verify that the Site 
is ready for winter. ENGINEER will participate in the walk-through and inspection. 

D. Complete Site inspections as required. 

E. Track weather and spring flooding conditions, update the plan as necessary, and implement all 
changes. 

F. Coordinate with ENGINEER to identify and implement additional measures as needed.  

G. Obtain approval of all winterization measures from ENGINEER. 

3.4 REMOBILIZATION AFTER WINTER 

A. Remobilize to the Site. 

B. Remove all temporary controls. 

C. Repair damaged areas and re-establish BMPs as needed.  

D. Resume Work at the Site. DRAFT
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SECTION 01400 
 

CONTRACTOR QUALITY CONTROL 

PART 1 GENERAL 

1.1 DESCRIPTION 

This section covers CONTRACTOR requirements to furnish all labor, materials, equipment, and 
incidentals required to prepare and update a quality control system to complete the Work at the Site in 
compliance with requirements of the Contract Documents. 

1.2 SUBMITTALS 

Contractor Quality Control Plan 

Prepare and submit a Contractor Quality Control (CQC) Plan for the Project specifically to implement the 
requirements of Article 13 of the General Conditions no later than 10 days prior to the start of the Work. 
Include all other items as necessary. The CQC Plan shall identify personnel, procedures, controls, 
inspections, instructions, tests, records, and forms to be used to demonstrate the quality of the Work.  
Construction will be permitted to begin only after acceptance of the CQC Plan applicable to the particular 
features of the Work to be started. Work outside of the features of the Work included in an accepted CQC 
Plan will not be permitted to begin until acceptance of an updated CQC Plan for the additional features of 
the Work. 

Material Testing Laboratory Qualifications 

As part of the CQC Plan, submit the qualifications for the selected material testing laboratory.  Obtain 
approval of the materials testing laboratory from ENGINEER for all tests required by the Contract 
Documents. 

PART 2 PRODUCTS 
NOT USED 

PART 3 EXECUTION 

3.1 GENERAL REQUIREMENTS 

A. CONTRACTOR is responsible for all quality control to ensure that the Work complies with the 
requirements of the Contract Documents in accordance with Paragraphs 6.01 and 6.02 of the General 
Conditions.   

B. Quality Control is the means by which CONTRACTOR ensures that the Work performed, including 
that of Subcontractors and suppliers, complies with the requirements of the Contract Documents. The 
controls shall be adequate to cover all operations, including analytical testing and fabrication both on-
Site and off-Site. Such controls will be keyed to the proposed construction sequence.  Inspect all 
definitive features of the Work. 

C. ENGINEER will perform quality assurance testing, construction oversight, and additional testing 
necessary to verify that the Work performed by CONTRACTOR meets all applicable requirements. 

D. Establish, maintain and implement an effective quality control system with all plans, procedures, and 
organization necessary to produce an end product in compliance with the requirements of the Contract 
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Documents. The quality control system shall cover all construction operations, both on-Site and off-
Site and be correlated to the proposed construction sequence.  

E. The Site Project Superintendent shall be responsible for the quality of the Work on the Project and is 
subject to removal by ENGINEER for noncompliance with the quality requirements specified in the 
context of this specification.  The Site Project Superintendent shall be the highest level manager 
responsible for overall construction activities at the Site, including quality and production and shall 
maintain a physical presence at the Site at all times, except as otherwise acceptable to ENGINEER.  
The Site Project Superintendent shall be responsible for all construction and construction related 
activities at the Site.  CONTRACTOR shall not replace the Site Project Superintendent without written 
notice to OWNER and ENGINEER. 

3.2 CQC PLAN 

A. The CQC Plan covers all construction operations, including work by Subcontractors, fabricators, 
suppliers, and purchasing agents, both on-Site and off-Site.   

B. Prepare a CQC Plan including, but not limited to, the following: 

1. Description of the quality control organization, including an organizational chart showing lines of 
authority and acknowledgment that CQC Plan staff shall implement the features for all aspects of 
the Work specified.   

2. Name, qualifications (in resume format), duties, responsibilities, and authorities of each person 
assigned a CQC Plan function. Identify the name and qualifications of the Quality Manager who is 
responsible for implementing all aspects of the CQC Plan and reports to the Site Project 
Superintendent. 

3. Procedures for scheduling, reviewing, certifying, and managing submittals, including those of 
Subcontractors, fabricators, suppliers, and purchasing agents. 

4. List of all materials and products that will require laboratory testing for the Project and the 
laboratory and test methods that will be used. 

5. List of all materials, products, and sources that require inspection and approval from ENGINEER. 

6. Procedures for inspection, control, verification, and acceptance testing for each specific test, 
including the test name, specification paragraph requiring test, feature of the Work to be tested, test 
frequency, and person responsible for each test.  Use only laboratory facilities approved by 
ENGINEER. 

7. Procedures for tracking preparatory, initial, and follow-up control, verification, and acceptance 
tests including documentation. 

8. Procedures for tracking construction deficiencies from identification through acceptable corrective 
action to establish verification that identified deficiencies have been corrected. 

9. Reporting procedures, including proposed reporting formats. 

10. List of the definable features of the Work.  A definable feature is a task separate and distinct from 
other tasks with separate control requirements, and may be identified by different trades or 
disciplines, or it may be work by the same trade in a different environment.  Although each section 
of the specifications may generally be considered as a definable feature of the Work, there is 
frequently more than one definable feature under a particular section.  This list will be agreed upon 
during the coordination meeting. 

3.3 ACCEPTANCE OF CQC PLAN 

A. Acceptance of the CQC Plan is required prior to the start of Work. Acceptance is conditional and will 
be predicated on satisfactory performance during the Contract. ENGINEER may reserve the right to 
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require CONTRACTOR to make changes to the CQC Plan and operations including removal of 
personnel, as necessary, to obtain the quality specified. 

B. After acceptance of the CQC Plan, notify ENGINEER in writing of any proposed changes.  Proposed 
changes are subject to acceptance by ENGINEER. 

3.4 COORDINATION MEETING 

A. Prior to acceptance by ENGINEER of the CQC Plan, meet with OWNER and ENGINEER to discuss 
the plan after the Preconstruction Conference and before start of the Work. The purpose of this 
meeting is to achieve a mutual understanding of the CQC process details.  Items to discuss include, but 
are not limited, to the following: 

1. Forms for recording the CQC operations. 

2. Control activities.  

3. Testing. 

4. Administration of the system for Work both on-Site and off-Site. 

5. The interrelationship between CONTRACTOR's management and quality control with quality 
assurance of ENGINEER.  

B. Minutes of the meeting will be prepared by ENGINEER and signed by both CONTRACTOR and 
ENGINEER. The minutes shall become a part of the Contract file.  

C. Subsequent conferences may be called by either party to reconfirm mutual understandings and/or 
address deficiencies in the CQC system or procedures that require corrective action by 
CONTRACTOR. 

3.5 QUALITY CONTROL ORGANIZATION AND PERSONNEL 

Designate a CQC Manager, additional qualified personnel, and appropriate resources to implement the 
CQC Plan and comply with the Contract Documents. 

3.6 CQC MANAGER 

A. Identify as CQC Manager an individual within the on-Site work organization who shall be responsible 
for overall management of the CQC and have the authority to act in all CQC matters for 
CONTRACTOR.  

B. The CQC Manager shall be an experienced construction person with a minimum of 3 years of 
experience in related work such as investigations, studies, design, and remedial actions at similar sites. 
The CQC Manager may be assigned other duties provided they have sufficient resources and capacity 
to perform responsibly in all designated roles. 

C. The CQC Manager shall be available to visit the Site at all times during the Work to verify compliance 
and will be employed by CONTRACTOR.  

D. Identify an alternate individual for the CQC Manager in the CQC Plan to serve in the event of the 
designated CQC Manager's absence. Period of absence may not exceed 3 weeks at any one time. The 
qualification requirements for the alternate are the same as for the designated CQC Manager. 

3.7 SUBMITTALS AND DELIVERABLES 

The CQC Manager is responsible for certifying that all CONTRACTOR submittals are in compliance with 
the Contract Documents. Use standard report forms for submittal of any required data subject to the 
approval of ENGINEER. 

DRAFT



DEQ  rev. 10/2014 Section 01400 Page 4 of 7 
 

3.8 INSPECTIONS  

A. Perform a preparatory inspection prior to beginning any definable feature of the Work, including, but 
not limited to, the following: 

1. Review of the Contract Documents requirements.  

2. Confirm that all materials and/or equipment have been tested, submitted, and approved.  

3. Confirm that provisions have been made to provide required control testing. 

4. Examination of the Work area to verify that all preliminary work has been completed. 

5. Physical examination of materials, equipment, and sample work to confirm compliance with the 
approved shop drawings, submittals, and that all materials and/or equipment are on-hand. 

B. Progress Inspections 

1. Perform an initial inspection as soon as a representative portion of the particular feature of the 
Work has been accomplished. 

2. Examine the quality of workmanship and review the control testing for compliance with 
requirements of the Contract Documents, use of defective or damaged materials, omissions, and 
dimensional requirements. 

C. Follow-up Inspections 

1. Perform follow-up inspections daily to confirm continuing compliance with requirements of the 
Contract Documents, including control testing, until completion of the particular feature of the 
Work.  

2. Record these inspections as a matter of record in the CQC Plan documentation. 

3. Conduct final follow-up inspections and correct deficiencies prior to the addition of new features of 
the Work. 

3.9 TESTING 

A. Perform specified or required tests to verify that control measures are adequate to provide a product 
which conforms to requirements of the Contract Documents.  Individual specification sections may 
also require additional testing.   

B. Submit all materials test reports on forms standard to industry standards such as ACI, ASTM, and 
AASHTO.  Upon request, furnish to ENGINEER duplicate samples of test specimens for possible 
testing by OWNER.   

C. Testing includes operation and/or acceptance tests when specified.   

D. Procure the services of a material testing laboratory in advance of any and all required testing. Submit 
the material testing laboratory qualifications for ENGINEER approval as part of the CQC Plan.   

E. Verify and record the following: 

1. Verify that testing procedures comply with requirements of the Contract Documents. 

2. Verify that facilities and testing equipment are available and comply with testing standards. 

3. Check test instrument calibration data against certified standards. 

4. Verify that the recording forms and test identification control number system, including all of the 
test documentation requirements, have been prepared. 

5. Record all tests results (passing, failing, and uncertain) on the CQC report.  Note specification 
paragraph reference, location where tests were taken, and the sequential control number identifying 
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the test.  If approved by ENGINEER, actual test reports may be submitted later with a reference to 
the test number and date taken.   

6. Provide an informational copy of tests performed by an off-Site or commercial test facility directly 
to ENGINEER.  Failure to submit timely test reports as stated may result in delayed payment for 
unverified Work performed and disapproval of the test facility for the Contract. 

3.10 MATERIALS TESTING LABORATORIES 

A. Provide the services of an independent materials testing laboratory for tests required by the Contract 
Documents.   

B. Provide qualified personnel to perform specified inspection, sampling and testing of materials, and 
methods of construction.  Comply with specified standards.   

C. Maintain and calibrate testing equipment in accordance with the specified test methods and laboratory 
quality control procedures.  Make calibration records available to ENGINEER for inspection upon 
request.   

D. Employment of a testing laboratory shall in no way relieve CONTRACTOR from obligations to 
perform the Work in accordance with the Contract Documents.  

E. Submit written reports and test results within 7 days of receipt by CONTRACTOR.  

F. Costs incidental to the transportation of samples or materials are not considered separate from the 
Contract Documents.   

3.11 ON-SITE LABORATORY 

ENGINEER may utilize CONTRACTOR's control testing laboratory and equipment to perform assurance 
tests and to check CONTRACTOR's testing procedures, techniques, and test results at no additional cost to 
OWNER. 

3.12 COMPLETION INSPECTION 

A. Punch List  

1. At the completion of all Work or any increment thereof, the CQC Manager shall conduct an 
inspection of the Work and develop a "punch list" of items that do not conform to the Contract 
Documents.  

2. CQC Manager shall include the list of deficiencies, along with the estimated deficiency correction 
completion date, in the CQC Plan documentation.   

3. CQC Manager or other CQC staff shall make a second inspection to ascertain that all deficiencies 
have been corrected. Complete these inspections and any deficiency corrections required within the 
time stated for completion of the Work or any particular increment thereof, if the Project is divided 
into increments by separate completion dates.  

4. Upon completion of these inspections and correction of deficiencies, notify ENGINEER that the 
facility is ready for the Pre-Final Inspection. 

5. If requested by CONTRACTOR, ENGINEER may assist with any punch list inspections. 

B. Pre-Final Inspection  

1. OWNER, CQC Manager, and ENGINEER will inspect the Site to verify that the Work is complete 
and identify any outstanding or uncompleted punch list items.  

2. CQC Manager shall prepare a final punch list of any outstanding items and ensure that all items on 
the list are corrected in a timely manner.  
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3. Notify ENGINEER upon correction of deficiencies that a Final Acceptance Inspection can be 
scheduled.  

C. Final Acceptance Inspection  

1. ENGINEER will formally schedule the Final Acceptance Inspection at least 7 days prior to the 
inspection date.  OWNER, CQC Manager, and ENGINEER shall be in attendance. 

2. Confirm that all specific items previously identified to CONTRACTOR as being unacceptable, 
along with all remaining Work performed under the Contract Documents, are complete and 
acceptable by the date scheduled for the Final Acceptance Inspection. 

3.13 CQC PLAN DOCUMENTATION 

A. Maintain current records of quality control operations, activities, and tests performed, including the 
work of Subcontractors and suppliers.  

B. Maintain these records an acceptable form with complete description of inspections, the results of 
inspections, daily activities, tests, and other items, including but not limited to the following: 

1. CONTRACTOR/Subcontractor and their area of responsibility. 

2. Operating plant and equipment with hours worked, idle, or down for repair. 

3. Work performed each day, with location, description, and by whom. 

4. Test and/or control activities performed with results and references to specified requirements. The 
control phase should be identified (e.g., Preparatory, Initial, or Follow-up). List deficiencies along 
with corrective action. 

5. Material received with statement as to its acceptability and storage. 

6. Submittals reviewed, with the Contract Document reference, action taken, and by whom. 

7. Off-Site surveillance activities, including actions taken. 

8. Job safety evaluations including what was checked, results, and instructions or corrective actions. 

9. List of instructions given and/or received and conflicts in the Contract Documents. 

10. Estimated volume of materials hauled based on truck counts or other approved estimation method, 
including both daily and cumulative volumes. 

11. Description of trades working on the Project, including the number of personnel working.  

12. Weather conditions encountered and any delays encountered.  

13. Conforming and deficient features, including a statement that equipment and materials incorporated 
in the Work and the workmanship comply with the Contract Documents.  

C. Furnish in report form to ENGINEER within 24 hours after the date(s) covered by the report. Do not 
submit a report for days on which no Work is performed.   

D. CONTRACTOR's verification statement noting the review and approval of report. 

E. The first report following a day of no Work shall be for that day only. The CQC Manager shall sign 
and date each report. Include copies of test reports and copies of reports prepared by all subordinate 
quality control personnel. 

3.14 NOTIFICATION OF NONCOMPLIANCE 

A. ENGINEER will notify CONTRACTOR of any noncompliance with the above-mentioned 
requirements. Such notice, when delivered to CONTRACTOR at the Site of the Work, shall be deemed 
sufficient for the purpose of notification.  
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B. After receipt of noncompliance notice, CONTRACTOR shall immediately take corrective action. If 
CONTRACTOR fails or refuses to comply promptly, ENGINEER may issue an order stopping all or 
part of the Work until satisfactory corrective action(s) has been taken.  

C. No part of the time lost due to such stop orders shall be made the subject of claim for extension of time 
or for excess costs or damages by CONTRACTOR. 
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SECTION 01500 
 

CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS 

PART 1 GENERAL 

1.1 DESCRIPTION 

This section covers requirements for providing and maintaining construction facilities and temporary 
controls at the Site in compliance with the Contract Documents. 

1.2 CONSTRUCTION FACILITIES 

A. Furnish temporary services and utilities, including use fees and operation costs for potable and non-
potable water, lighting and power, and materials storage.  

B. Furnish temporary storage areas for supplies, materials, and equipment.  Establish and maintain all 
necessary emergency measures and controls. 

C. Furnish personnel support facilities including sanitary facilities, drinking water, first aid supplies, and 
trash removal. Provide and maintain typical portable sanitation facilities commonly used at job sites. 

D. Do not park vehicles or equipment or store materials on private property without written permission 
from the property owner. 

E. Provide and maintain suitable temporary field office at the Site to serve as headquarters for 
CONTRACTOR.  Maintain at the field office and have available at all times copies of all 
communications, drawings instructions, and Safety Data Sheets (SDS, formerly known as MSDS) 
pertinent to the performance of the Work.  Locate temporary office facilities in the designated staging 
area or another location mutually agreed upon by ENGINEER and CONTRACTOR. 

F. Notices and information that are required to be posted and/or available in a location unlocked and 
available to all employees include, but are not limited, to the following: 

1. Wage rate information poster and appropriate wage rate determination. 

2. EEO is the Law poster. 

3. Dual Employment Notice poster. 

4. EEO Officer Letter of Appointment. 

5. EEO Policy Statement. 

6. Discrimination complaint procedures. 

7. Discrimination complaint form.  

G. Provide and maintain a separate lockable and secure office and sanitation facility, located proximate to 
CONTRACTOR’s facility within the staging area for use only by OWNER and ENGINEER.  The 
office facility shall have a minimum of 200 square feet of usable space, heat, electricity and be 
properly lit to facilitate computer operations, paperwork, and plan review.  Providing and maintaining 
the field office includes the cost of all utilities, including internet service with minimum speed of 0.5 
megabits per second (Mbps).  This field office, equipped as specified, shall be available at the Site for 
use by OWNER and ENGINEER prior to the start of any field work under the Contract.   
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1.3 SECURITY 

Provide and maintain fencing, barricades, warning signs, and lights to secure all Work areas, equipment, 
and materials. 

PART 2 PRODUCTS 
NOT USED 

PART 3 EXECUTION 

3.1 SITE CLEANUP 

A. Periodically during the course of the Work, or as requested by ENGINEER, remove and dispose of all 
surplus construction materials, trash, and debris and keep the Project area and public rights-of-way 
clean.  

B. Upon completion of the Work, remove all temporary construction facilities, debris, and unused 
materials provided for the Project, leaving the Project area in a neat and clean condition.   

C. Costs of all cleanup work shall be considered incidental to other items of Work and no additional 
compensation will be allowed.  All trash and debris shall be disposed of in a state licensed solid waste 
management facility.   

3.2 RESTORATION OF AREAS DISTURBED BY CONTRACTOR 

A. Repair all property damage caused by CONTRACTOR at no additional expense to OWNER.  

B. Restore all disturbed areas outside of designated Work areas by grading to the original contours and as 
shown on the Drawings, placing topsoil on disturbed areas, and reseeding all disturbed areas as 
approved by ENGINEER. The cost for this work is incidental and no additional or separate payment 
will be made. 
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SECTION 01570  
 

TEMPORARY TRAFFIC CONTROL 

PART 1 GENERAL 

1.1 DESCRIPTION 

This section covers all labor, supplies, materials, equipment, and incidentals necessary for traffic control 
consisting of furnishing, installing, maintaining, and relocating traffic signs, barricades, lights, signals, 
pavement markings, and other traffic control devices necessary to ensure the safety of the general public 
and Project personnel in compliance with the Contract Documents. Work shall include flagging for the 
guidance of traffic through the Site and for public roadways. 

1.2 REFERENCES 

Publications listed below are incorporated into this specification by reference. 
 
American Association of State Highway and Transportation Officials (AASHTO) 

The Green Book A Policy on Geometric Design of Highways and Streets, 6th Edition 

Idaho Transportation Department (ITD) 

ITD Standard Specifications Standard Specifications for Highway Construction 

U.S. Federal Highway Administration (FHWA) 

MUTCD  Manual on Uniform Traffic Control Devices for Streets and Highways 

1.3 SUBMITTALS 

Traffic Control Plan 
 
Prepare and submit a Traffic Control Plan for any Work involving public roadways no later than 10 days 
prior to the start of Work.  The Traffic Control Plan will be subject to review and approval by ITD for 
roads under their jurisdiction, by the appropriate county for roads under county jurisdiction, and by any 
other public entity having jurisdiction over other public roadways (e.g., U.S. Forest Service, city, etc.).  
These approvals will be in addition to that provided by ENGINEER in accordance with SECTION 01300 
Submittal Procedures.  No Work may commence until all approvals of the Traffic Control Plan have been 
secured. 

PART 2 PRODUCTS 

2.1 GENERAL 

All traffic control devices and materials shall be in accordance with the most current edition of ITD 
Standard Specifications for Highway Construction and MUTCD for Streets and Highways. 
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PART 3 EXECUTION 

3.1 GENERAL 

A. Provide traffic control signage and flaggers as necessary to safely complete the Work while 
accommodating public traffic.  Traffic control shall conform to the standards set forth in MUTCD, 
current edition. 

B. Schedule operations to minimize interruptions of the streets, roads, and highways involved and keep all 
roads, streets, and highways open during normal working hours during the Work unless otherwise 
required in the Special Provisions or the Drawings.  Provide uninterrupted two-way traffic at all times 
during overnight and weekend periods. 

C. Schedule construction operations in a manner to ensure that: 1) the safety and convenience of 
motorists, bicyclists, and pedestrians, and the safety of all personnel, are adequately met at all times; 
and 2) the Project is completed in a manner most beneficial to the Project as a whole.  

D. Observe posted speed limits on the roads leading to the Site as well as all other public roadways. All 
vehicles used in the Work shall strictly comply with these limits.  Observe legal and posted weight 
limits for roadways and bridges in all hauling activities.  

E. All construction and Project-related traffic shall come to a complete and full stop when exiting the Site 
and yield the right-of-way to traffic on the public roadways, unless flagging protection is approved and 
implemented. 

3.2 TRAFFIC CONTROL PLAN 

A. Prepare a Traffic Control Plan including, but not limited to, the following: 

1. Itemization of signs, including: type, size, shape, color, location, and MUTCD reference. 

2. Temporary pavement markings. 

3. Channelization (e.g., cones, barrels, barricades). 

4. Flagging, including personnel numbers, time on location, and location(s). 

5. Lighting. 

6. Communication. 

7. Road closures and time of road closures. 

8. Special traffic patterns (e.g., pilot cars, one-way traffic lanes, detours). 

9. Signs during non-work hours. 

10. Designated entrances to the Project area. 

11. Map and descriptions of the anticipated routes and dates of use. 

12. Description of the anticipated haul equipment. 

13. Description of rights-of-way for all traffic, including haul roads and public roads, loaded trucks, 
empty trucks, service vehicles, etc. 

14. Traffic control measures for all public roads, haul routes, and Site access points. 

15. Locations of all signs, markers, barricades, and other traffic control devices to be used. 

16. Routing of any detours required. 

DRAFT



DEQ  rev. 10/2014 Section 01570 Page 3 of 3 
 

3.3 CONSTRUCTION REQUIREMENTS 

A. Provide traffic control in full compliance with MUTCD during materials hauling and equipment 
operation or transport along public roadways.  

B. Store or park construction equipment, vehicles, materials, and debris a minimum of 30 feet from the 
edge of the traveled way or behind guardrail.  When it is not feasible to park equipment or store 
materials a minimum of 30 feet from the edge of the traveled way or behind guardrail, utilize adequate 
warning devices and protective measures. 

C. Maintain at least one-way traffic at all times with continuous passage for emergency vehicles from 
either direction.   

D. At the conclusion of daily construction activities, ensure that necessary traffic control measures remain 
in effect overnight and through the weekend, including barricades around any open excavations or 
other hazards. 

3.4 TRAFFIC CONTROL DEVICES 

A. Before placement for any stage of construction, all traffic control devices required for that stage shall 
be on-hand at the Site.  Properly place, install, and operate all traffic control devices necessary for 
construction.  Obtain approval of the placement and operation from ENGINEER before starting 
construction.   

B. Properly maintain, clean, and operate traffic control devices during the entire length of use.  

C. Immediately remove all traffic devices no longer needed for traffic control.   

D. For operations completed in stages, place only signage applicable to the present stage of construction.  
Remove, turn, or cover with opaque material any signage not applicable to the existing conditions, 
during shutdowns longer than 2 hours, at night, or when not needed on weather days, holidays, and 
weekends so as not to be readable to oncoming traffic. 

E. Set, size, and locate signs in a manner that is visible to the equipment operators and other vehicles as 
necessary. 

F. All traffic control devices furnished by CONTRACTOR shall remain the property of CONTRACTOR. 
Repair or replace traffic control devices when damaged or destroyed by traffic or other activities, or 
when traffic control devices fail to function properly at no cost to OWNER. 
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SECTION 01600 
 

FIELD SURVEYING 

PART 1 GENERAL 

1.1 DESCRIPTION 

This section covers all labor, supplies, materials, equipment, and incidentals necessary to conduct surveys 
required to stake and layout the Work at the Site in compliance with the Contract Documents. ENGINEER 
or OWNER’s surveyor will perform quantity surveys to verify the quantities of "as-built" construction for 
payment of completed Work. 

PART 2 PRODUCTS 
NOT USED 

PART 3 EXECUTION 

3.1 GENERAL 

A. Exercise care during the execution of the Work to minimize any disturbance to existing property and to 
the landscape in the areas surrounding the Site. 

B. Ensure survey crews limit their work to within the Project boundaries as defined in the Contract 
Documents, as staked by Surveyor, and as requested by ENGINEER. 

3.2 SURVEY WORK 

A. ENGINEER will provide all primary control and establish control coordinates for the Work, as shown 
on the Drawings, with necessary benchmarks adjacent to the Work. ENGINEER will provide all 
horizontal and vertical controls on the Drawings.  

B. Develop all detailed surveys needed for the Work.  

C. Set any supplementary stakes necessary to control the Work and meet the accuracy requirements of the 
Contract Documents.  

D. Perform the Work by reference and control provided.  

E. Maintain in place all primary and other control coordinate stakes and benchmarks. Control that is 
carelessly or willfully destroyed or disturbed by CONTRACTOR will be reset by CONTRACTOR at 
no expense to OWNER.   

F. Notify ENGINEER of any required survey at least 48 hours before starting the Work. 

3.3 SURVEY REFERENCE POINTS AND PROPERTY CORNERS 

A. Protect all U.S. Geological Survey (USGS), Idaho Transportation Department (ITD) and OWNER 
survey benchmarks from damage.  Damage to benchmarks shall be repaired by CONTRACTOR at no 
additional cost to OWNER. 

B. Identify and protect all existing survey control points and monuments prior to starting Work and 
preserve permanent control points during construction. Do not relocate Site control points without 
prior written approval from ENGINEER. 
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C. Promptly report to ENGINEER the loss, damage, destruction, or relocation of any other control points 
or property corners due to changes in grades or other reasons. Survey accuracy used to relocate 
disturbed control points shall be equal to or better than that with which the original control was set. At 
a minimum, control points shall be reset to within the tolerance described in Subsection 3.5 of this 
specification.  

D. Install permanent reference points and re-establish property corners to meet the applicable laws. 

3.4 INSPECTION AND INITIAL SURVEY 

A. Verify existing Site conditions including, but not limited to, locations and horizontal and vertical 
coordinates of existing bench marks, survey control points, utilities, topography, and Site features, 
prior to the start of the Work. Promptly notify ENGINEER of any discrepancies.  

B. Verify layouts periodically during the Work.  

C. Perform a damage inspection prior to the start of the Work, including all structures and identified 
aboveground utilities within the Site limits. Compare damage inspection results to the Site conditions 
indicated on the Drawings. Note any discrepancies in existing Site conditions, damage to existing 
facilities, or missing items and provide in writing to ENGINEER prior to the start of the Work. 

3.5 SURVEY REQUIREMENTS 

A. All surveys to re-establish control surveys for elevation shall be ±0.01 foot and for horizontal control 
angles shall be to the nearest 20 seconds ± 10 seconds.  Measured distances shall be to ±0.01 foot.  

B. All measurement surveys for elevation shall be to the nearest 0.01 foot and for horizontal distances 
shall be to ± 0.01 foot for monuments and ±0.1 foot for ground shots. 

C. Provide all materials as required to properly re-establish control points and property monuments, 
including, but not limited to, instruments, tapes, rods, measures, mounts and tripods, stakes and hubs, 
nails, ribbons, other reference markers, and all other materials as required. All material shall be of 
professional quality and in good condition. 

D. If CONTRACTOR utilizes Global Positioning System (GPS) controlled equipment, provide all 
supplemental controls necessary. Coordinate with ENGINEER to incorporate any necessary field 
adjustments or overrides into the Work that cannot reasonably be represented in the design or GPS 
surfaces. 

3.6 SURVEY RECORDS 

A. CONTRACTOR shall furnish to ENGINEER copies of all survey information monthly or as requested 
by ENGINEER. 

B. Upon request at the completion of all Work, ENGINEER will furnish CONTRACTOR copies of all 
field notes, computations, and survey information.   DRAFT
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SECTION 01700 
 

CONTRACT CLOSEOUT 

PART 1 GENERAL 

1.1 DESCRIPTION 

This section covers requirements for the Contract closeout procedures. 

1.2 CLEANUP 

A. Before Final inspection (as outlined in Paragraph 14.05 of the General Conditions) execute the 
following: 

1. Complete all Work specified in the Contract Documents. 

2. Remove debris, waste, surplus materials, and rubbish from staging area, right-of-way, easements 
(construction or permanent), and private property.  

3. Clean traffic control devices and signs.  

4. Where applicable, remove all temporary traffic control measures. 
5. Sweep dirt and debris from all paved areas affected by the Work. 
6. Clean and restore public roads impacted by the Work. 

1.3 RECORD DOCUMENTS 

Submit record documents as outlined in the Contract Documents. Final payment will not be processed until 
the documents are submitted to and approved by ENGINEER. 

1.4 WARRANTIES AND BONDS 

Submit with Final Payment Request, all warranty certificates, lien releases, and consent of security forms. 

PART 2 PRODUCTS 
NOT USED 

PART 3 EXECUTION 
NOT USED DRAFT
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SECTION 02110 
 

MOBILIZATION AND DEMOBILIZATION 

PART 1 GENERAL 

1.1 DESCRIPTION  

This section covers all labor, supplies, materials, equipment, and incidentals necessary for mobilization and 
demobilization in compliance with the Contract Documents.  Mobilization and demobilization consists of 
preparatory work and operations including, but not limited to, those necessary for the transportation and 
movement of personnel, equipment, supplies, and incidentals to the Site and removal from the Site of 
mobilized items upon Project completion.   

PART 2 PRODUCTS 
NOT USED 

PART 3 EXECUTION 

3.1 GENERAL  

Provide safe storage for all equipment and materials intended for the Work until it has been incorporated in 
the completed Project. Locate storage areas at the staging areas or other areas approved by ENGINEER. 

3.2 WEED CONTROL  

A. Comply with all provisions of the Weed Control Plan as described in SECTION 01310 
ENVIRONMENTAL PROTECTION. 

B. Decontaminate all construction equipment to prevent the spread of noxious weeds by cleaning with 
high-pressure water before mobilizing equipment to or from the Site.  Clean all wheels, tracks, 
undercarriages, fenders, blades, buckets, and the exterior body prior to entering or exiting the Site.  

C. Ensure all Subcontractors, suppliers, and vendors comply with all applicable portions of the Weed 
Control Plan. 

3.3 ADDITIONAL MOBILIZATION 

A. Additional mobilization for work outside the scope of the Contract Documents shall be negotiated 
between CONTRACTOR and OWNER before any additional mobilization is made. 

B. Additional mobilization and demobilization for revegetation, seeding, warranty, and repair work is 
included in the Work and no separate or additional payment will be made. 

3.4 TEMPORARY FACILITIES 

A. Mobilize and demobilize from the Site all temporary facilities shown on the Drawings, and as required 
in the Special Provisions and SECTION 01500 CONSTRUCTION FACILITIES AND TEMPORARY 
CONTROLS. 

B. Mobilize and demobilize from the Site all other temporary facilities and equipment CONTRACTOR 
requires to complete the Work. 
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SECTION 02120 
 

CLEARING AND GRUBBING 

PART 1  GENERAL 

1.1  DESCRIPTION 

This section covers all labor, supplies, materials, equipment, and incidentals necessary for clearing, 
grubbing, removing, and otherwise disposing of vegetation and debris within the clearing limits at the Site 
in compliance with the Contract Documents. Vegetation and objects designated to remain on-Site shall be 
preserved free from damage, injury, and defacement. 

1.2 SUBMITTALS 

Burn Permits 
 
Submit state or county burn permits prior to on-Site burning. 

1.3 DEFINITIONS 

 Clearing 1.3.1
Clearing is defined as the falling of trees and disposal of stumps, brush, windfalls, logs, limbs, sticks, piles 
of sawdust, rubbish, debris, vegetation, and other objectionable matter existing within the clearing limits or 
that interfere with excavation and embankment or other work.  All areas within the neat lines of cut or fill 
areas or other clearing limits shown on the Drawings shall constitute the clearing limits. 

 Grubbing 1.3.2
Grubbing is defined as the removal and disposal of roots, stumps, stubs, rock, debris, and other 
objectionable matter from the grubbing limits.  All areas within the neat lines of cuts and all areas to be 
covered by embankments or other clearing limits shown on the Drawings shall constitute the grubbing 
limits. 

 Clearing and Grubbing 1.3.3
Clearing and grubbing includes performing both clearing and grubbing as defined above. 

 Disposal 1.3.4
Disposal is defined as removing, burning, burying, reusing, recycling, or otherwise disposing of the refuse 
accumulations from clearing, grubbing, or clearing and grubbing operations. 

PART 2 PRODUCTS 
NOT USED 

PART 3 EXECUTION 

3.1 GENERAL 

A. Perform clearing, grubbing, or clearing and grubbing at times and in a manner that prevents damage to 
the surrounding vegetation, adjacent property, and items designated to remain on-Site.  Sequence 
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operations to limit the cleared and grubbed area to the minimum necessary to complete the Work as 
specified. Confine dragging, piling, disposal of debris, and other work that may be injurious to 
vegetation to areas previously cleared and grubbed, areas with no vegetation, or areas that will be 
covered by embankments or disturbed by excavation.  

B. Preserve and protect from injury vegetation adjacent to streams, ponds, or lakes, unless the vegetation 
conflicts with the Work and is designated for removal in the Contract Documents.  Replace to the 
satisfaction of ENGINEER, and at no cost to OWNER, any vegetation flagged or designated to be 
preserved that is damaged or destroyed by CONTRACTOR. 

C. Upon discovery of any evidence of archaeological, cultural, or historical activity or occupation, 
immediately stop Work and notify ENGINEER. ENGINEER will contact OWNER and proper 
authorities, if applicable, for assessment of the significance of the resource. 

D. Maintain trees, shrubbery, vines, plants, grasses, and other vegetation growing outside of the clearing 
limits free from injury.  Paint all cut or scarred surfaces of trees or shrubs selected for retention with an 
approved asphaltum base paint prepared especially for tree surgery. 

E. Install all necessary erosion control measure before starting any clearing and grubbing activities in 
accordance with the Contract Documents. Maintain the erosion control measures throughout the Work. 

3.2 CLEARING 

A. Cut off and dispose of all trees, stumps, brush, windfalls, logs, and other objectionable matter present 
within clearing limits, unless specifically flagged or designated to be saved.  

B. Cut all stumps within the clearing limits and cut all trees with stumps not to be grubbed, not more than 
the diameter of the stump and in no instance more than 12 inches above the ground. 

C. Stockpile woody materials for reuse in Site restoration and reclamation in accordance with the 
Contract Documents, and as requested by ENGINEER. 

3.3 GRUBBING 

Pull or otherwise remove to a depth of not less than 6 inches below the original ground surface all stumps, 
roots, logs, or other timber more than 3 inches in diameter, and all brush, matted roots, rock, and other 
debris within the grubbing limits not suitable for embankment foundation. 

3.4 CLEARING AND GRUBBING 

Perform clearing and grubbing in accordance with Subsections 3.2 and 3.3 above. 

3.5 DISPOSAL OF MATERIALS 

A. Reuse logs, stumps, roots, brush, rotten wood, and other refuse from the clearing and grubbing 
operations for erosion control, habitat restoration, and access prevention in accordance with the 
Contract Documents and as requested by ENGINEER.  

B. Dispose of all non-reusable refuse resulting from clearing and grubbing operations. Backfill with 
suitable material all depressions below subgrade or below the final surface of the ground resulting 
from the grubbing operations. 

C. Obtain state and county burn permits prior to on-Site burning of slash from clearing and grubbing 
operations. Meet all requirements of the burn permit including, but not limited to, the burning of only 
native debris and slash.  

D. In no case shall any material from clearing and grubbing operations be left on-Site, placed onto 
abutting properties, or buried in embankments, trenches, or repositories on-Site. 
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SECTION 02130 
 

ROAD MAINTENANCE AND DUST CONTROL 

PART 1 GENERAL 

1.1 DESCRIPTION 

This section covers all labor, supplies, materials, equipment, and incidentals necessary for the grading and 
maintenance of access roads, haul roads, and drainage ditches along all roads within the Site in compliance 
with the Contract Documents.   

1.2 REFERENCES 

Publications listed below are incorporated into this specification by reference. 
 
American Society for Testing and Materials International (ASTM) 

ASTM D345 Standard Test Method for Sampling and Testing Calcium Chloride for Roads 
and Structural Applications 

ASTM E449 Standard Test Methods for Analysis of Calcium Chloride 

1.3 SUBMITTALS 

Liquid Magnesium Chloride Analysis  
 
Submit physical and analytical characteristics of liquid magnesium chloride to be used on-Site and 
certificates showing guaranteed analysis in accordance with ASTM D345 and ASTM E449.   

PART 2 PRODUCTS 

2.1 WATER 

Provide water for dust control in accordance with SECTION 02140 PROVIDE WATER. 

2.2 LIQUID MAGNESIUM CHLORIDE 

Provide liquid magnesium chloride for dust suppression meeting the following requirements: 
 

Magnesium Chloride (MgCl2) Content: Min. 30.0% 
Sulfate (SO4) Content: Max. 2% 
Specific Gravity: 1.31 +/- 0.02 

PART 3 EXECUTION 

3.1 WATER APPLICATION 

A. Apply water as needed to control dust from construction traffic within the Site as shown on the 
Drawings and as required in the Wind Erosion/Dust Control Plan.  Apply water to unpaved roads or 
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other areas on-Site requiring dust control by water truck at a rate and frequency that controls all visible 
dust and does not produce sheet flow and/or erode existing features.   

B. Apply water during the course of the Work on an as-needed basis or as requested by ENGINEER. 

3.2 LIQUID MAGNESIUM CHLORIDE APPLICATION 

A. Complete road maintenance and regrading to an acceptable road surface, as requested by ENGINEER, 
prior to application of liquid magnesium chloride.   

B. Apply liquid magnesium chloride to pre-watered and regraded roads requiring dust control by water 
truck or other ENGINEER approved application equipment.   

C. Apply liquid magnesium chloride at an application rate of 0.5 gallons per square yard (split in two 0.25 
gallons per square yard applications).  

3.3 ROAD MAINTENANCE 

A. Regrade, repair and/or resurface all roads receiving Project-related traffic within the Site as described 
in the Contract Documents, and as requested by ENGINEER.   

B. Regrade roads using appropriately sized grader.   

C. Apply water to the road as necessary during regrading and as requested by ENGINEER.  

D. Regrade roads to meet the surface smoothness requirements in SECTION 802 CRUSHED 
AGGREGATES (Idaho Standards for Public Works Construction). 
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SECTION 02140 
 

PROVIDE WATER 

PART 1 GENERAL 

1.1 DESCRIPTION 

This section covers all labor, supplies, materials, equipment, and incidentals necessary for furnishing, 
distributing and applying water required for the Work including, but not limited to, compaction, 
revegetation, fire control, and dust control at the Site in compliance with the Contract Documents. 

PART 2 PRODUCTS 

2.1 WATER 

A. Water shall be clean and free from harmful amounts of oils, acids, alkalis, salts, vegetated substances, 
and organic materials.  Potable water is acceptable.   

B. CONTRACTOR shall obtain approval of water source from ENGINEER prior to use.  

PART 3 EXECUTION 

3.1 GENERAL 

A. Locate a water source and furnish water for specified Work. Obtain any necessary water rights and/or 
permits. Water source must be approved by ENGINEER prior to use. 

B. Maintain records of water withdrawal and use as required by applicable permits or the Contract 
Documents. 

C. Establish all necessary water loading areas. Construct the water loading areas in locations approved by 
ENGINEER.  

D. Install all necessary Best Management Practices (BMPs) to protect adjacent water bodies and as 
requested by ENGINEER. 

E. Establish and observe all temporary traffic control and conventions as required in the approved Traffic 
Control and Transportation Plans. 

3.2 EQUIPMENT 

A. Provide all necessary, fully-functioning pumping equipment, piping, tanks, water trucks, and 
measuring devices for acquisition and application of water.  Water trucks shall be equipped with a 
spray bar of adequate capacity and design to ensure uniform application of water in the amounts 
designated.  CONTRACTOR shall obtain approval of measuring devices from ENGINEER. 

B. Install screens on inlet hoses to prevent drawing fish and other aquatic species into piping. 

C. Provide equipment for fire control and extinguishing burning waste piles capable of providing a 
minimum of 100 gallons per minute of water at sufficient pressure to successfully accomplish the 
work. Provide all runpumps, nozzles, valves, hoses and connections necessary for fire control. 
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3.3 APPLICATION 

A. Apply water to all areas necessary or as requested by ENGINEER in a manner required to properly 
complete the Work.   

B. Apply water as needed to obtain the optimum moisture content specified for compaction. 

C. Apply water as requested by ENGINEER for dust control on roads, disturbance areas, or seeded areas. 
Apply water for dust control immediately upon request by ENGINEER. 

D. Apply water for washing public road entrances as required in the Contract Documents or as requested 
by ENGINEER. 

E. Provide water for decontamination stations or wheel washing areas as required or as requested by 
ENGINEER. 
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SECTION 02150 
 

EROSION AND SEDIMENT CONTROL 

PART 1 GENERAL 

1.1 DESCRIPTION 

This section includes all labor, supplies, materials, equipment, and incidentals necessary for planning, 
permitting, scheduling, furnishing, installing, maintaining and removing soil surface erosion and sediment 
control materials, and implementing Best Management Practices (BMPs) to prevent water pollution, and 
control sediment transport and soil erosion at the Site in compliance with the Contract Documents. 

1.2 REFERENCES 

Publications listed below are incorporated into this specification by reference. 
 
Idaho Department of Environmental Quality (DEQ) 

 Catalog of Stormwater Best Management Practices for Idaho Cities and 
Counties  

Idaho Transportation Department (ITD) 
 Best Management Practices (BMP) Manual  

U.S. Environmental Protection Agency (EPA) 

National Pollutant Discharge Elimination System (NPDES) 

Construction Site Storm Water Runoff Control at http://cfpub.epa.gov/npdes/stormwater/menuofbmps 

CWA, Section 402  Section 402 of the Clean Water Act (CWA, Public Law 92-500, as amended) 

1.3 SUBMITTALS 

Submit the following no later than 10 days prior to the start of Work or installation. 

Manufacturer’s Information 
Submit Manufacturer's catalog cut, material specifications, application, and installation instructions for all 
materials to be used. 

List of equipment to be used for the application of erosion control materials. 

Erosion Control Material Samples 
Submit the following material samples to ENGINEER for approval: 

1. Two (2) pounds of hydraulic mulch. 

2. One 6-inch square of each geotextile fabric.  

3. One 12-inch square of each type of mat. 

4. One sample staple. 

 

Mulch Certification 
Submit certification that the material furnished has been laboratory and field tested and that it meets 
requirements and intents specified.  All mulch material must be approved by ENGINEER. 
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National Pollutant Discharge Elimination System (NPDES) Permit and Notice of Intent (NOI) 
(If required) 
 
Storm Water Pollution Prevention Plan (SWPPP) 
 
Application for Beneficial Water Use Permit (Form 600) 
 
Housekeeping Plan 
Submit a detailed written plan for implementation of housekeeping requirements. Provide for the entire Site 
including structures and access ways. 
 
Wind Erosion/Dust Control Plan 
 
Other Possible Permits 
Comply with all other applicable regulations and permit requirements. 

PART 2 PRODUCTS 

2.1 EROSION CONTROL MAT 

A. Erosion control mat (or erosion control blanket) shall be straw, straw/coconut or coconut with 
photodegradable extruded plastic mesh or woven jute fabric.  Turf reinforcement mat shall be 
ultraviolet (UV)-stabilized woven permanent products.  

B. Provide erosion control mat of the type and grade (model) specified in the Contract Documents or as 
requested by ENGINEER.   

C. Provide erosion control mats in continuous rolls of 30-feet or greater with a minimum width of 4 feet. 

D. Wire staples shall be 0.091-inch in diameter or greater and have a "U" shape with legs 6- to 8-inches in 
length, with a 1- to 2-inch crown.  For slopes steeper than 3:1 (horizontal:vertical), use staples with a 
minimum length of 8 inches. 

E. Biodegradable stakes shall be T-shaped and a minimum of 6 inches in length.  

F. Manufacturer’s recommended staple types and dimensions may be acceptable if approved by 
ENGINEER.  In all cases, staples shall be of sufficient length to properly secure erosion control 
materials to the subgrade below the growth media layer. 

2.2 MULCH 

A. Provide vegetative mulch, wood fiber mulch or other much specified in the Contract Documents or 
approved by ENGINEER.  

B. Mulch material is not acceptable if it is musty, moldy or rotted, or if it contains seed bearing stalks or 
noxious weeds.  Mulch shall be free of stones, dirt, roots, stumps and other foreign material. 

 Vegetative Mulch 2.2.1
A. Vegetative mulch material shall be composed of wheat straw, barley straw, grass hay, or rye straw, in 

that order of preference.   

B. Vegetative mulch material shall be composed of stems at least 10 inches long.  Grass hay mulch shall 
contain greater than 70% grass by weight and shall not contain greater than 10% alfalfa, or crested 
wheatgrass, subject to ENGINEER approval.  Grass hay must be certified Noxious Weed Free Forage 
and Straw  and provided by a certified supplier. 

C. Chopped or ground material is not acceptable.   
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 Straw Mulch 2.2.2
A. Straw mulch material shall be clean grain straw, at least 10 inches long, and shall not contain greater 

than 5% cereal seed by weight (seed heads).   

B. Use only certified Noxious Weed Free Forage and Straw from a certified supplier. 

 Wood Fiber Mulch 2.2.3
A. Wood fiber mulch shall consist of specially prepared wood fibers, processed in such a manner that it 

will not contain any growth or germination inhibiting factors.  Fiber shall not be produced from 
recycled material such as sawdust, paper, cardboard, or residue from pulp and paper plants.  

B. Fiber shall be dyed an appropriate color to facilitate visual metering during application and supplied in 
packages marked by the manufacturer to show the air dry weight content.  

C. Mulch shall be of a consistency such that the fibers in the material will be uniformly suspended and 
form a homogeneous slurry after being combined in a slurry tank with water, dye and other approved 
additives. During application, the material shall produce a mat-like net covering the grass seed.  

D. Add a nontoxic water-soluble green colored dye to the water to facilitate visual metering during 
application. 

  Organic Mulch 2.2.4
A. Organic mulch shall be a neutral pH organic product formulated from grass/straw byproducts 

specifically processed for mulching purposes. Organic mulch shall not contain stalks or seeds of 
noxious weeds or grasses, or any growth or germination inhibiting factors.  

B. The mulch shall be supplied in packages marked by the manufacturer to show the air dry weight 
content. 

C. Organic mulch shall be of a consistency such that the fibers in the material will be uniformly 
suspended and form a homogeneous slurry after being combined in a slurry tank with water, dye and 
other approved additives. During application, the material shall produce a mat-like net covering the 
grass seed. 

D. Add a nontoxic water-soluble green colored dye to the water to facilitate visual metering during 
application. 

 Hydraulic Mulch 2.2.5
A. Tackifier shall be a biodegradable organic formulation processed specifically for the adhesive binding 

of mulch. Organic soil and mulch tackifier for use in hydraulically planting of grass seeds, flowers, or 
woody tree seeds, or stolon, either alone or in combination with fertilizer, wood fiber mulch, and other 
approved additives, shall consist of specifically blended compatible hydrocolloids. Starch-based 
tackifiers will be rejected. 

B. Supply soil and mulch tackifier in packages containing 5, 20, or 40 pounds of material having an 
equilibrium air dry moisture content at time of manufacture of 8% (±2%), and a minimum water 
holding capacity of 6-1/2 times by weight of dry material. 

C. Tackifier shall uniformly disperse when mixed with water and not be detrimental to the homogeneous 
properties of the mulch slurry.  Organic soil and mulch tackifier shall have the additional 
characteristics of hydrating and dispersing in circulating water to form a homogeneous slurry and 
remain in such a state in the hydraulic mulching unit, or adequate equal, with the specified, or other 
approved materials. 

D. When applied, the organic soil and mulch tackifier shall form a loose chain-like protective film, but not 
a plant inhibiting membrane.  This film will allow moisture to percolate into the underlying soil and 
help "stick" seeds, fertilizer and other specified materials to the soil surface during germination and 
initial seedling growth, after which the organic soil and mulch tackifier will breakdown by microbial 
action. 
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E. Any tackifier which has been damaged by moisture damaged or other means will not be acceptable.  
Tackifier may be added either during the manufacturing of the mulch or incorporated during mulch 
application.  Dye shall be nontoxic, water-activated, green in color, and pre-packaged in water 
dissolvable packets in the hydraulic mulch. 

2.3 RIPRAP 

Refer to SECTION 02300 RIPRAP or the Contract Documents. 

2.4 ROCK COVER 

Refer to SECTION 02320 ROCK COVER or the Contract Documents. 

2.5 STRAW WATTLES/FIBER ROLLS 

Straw wattles shall be minimum 12-inch diameter tubes of 100% weed seed free agricultural straw wrapped 
in UV-stabilized synthetic net.  Secure wattle ends with wire enclosures. 

2.6 WIRE WRAPPED ROCK WATTLE AND CURB SOCKS 

Rock used in wire wrapped wattles and curb socks shall be 1.5-inch crushed rock fill.  Recycled asphalt and 
concrete are not acceptable. 

2.7 GEOTEXTILE DEWATERING TUBES/BAGS 

Geotextile Dewatering Tubes/Bags shall meet the minimum requirements specified in the Contract 
Documents. 

2.8 FILTER FENCE 

Refer to SECTION 02410 GEOTEXTILE or the Contract Documents. 

2.9 GEOTEXTILES 

Refer to SECTION 02410 GEOTEXTILE or the Contract Documents. 

PART 3 EXECUTION 

3.1 DELIVERY, INSPECTION, STORAGE, AND HANDLING 

A. Store materials in designated areas as recommended by the manufacturer and in accordance with the 
Contract Documents.  Protect all erosion and sediment control materials from the elements, direct 
exposure, and damage.   

B. Do not drop container or material from trucks.   

C. Material shall be free of defects that would void required performance or warranty. 

D. Furnish erosion control mat and fabric in rolls with suitable wrapping to protect against moisture and 
extended UV exposure prior to placement.   

E. Label rolls of erosion control mat and fabric rolls to provide identification sufficient for inventory and 
quality control purposes. 
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3.2 GENERAL 

A. Plan and sequence the Work in such a way to minimize the amount of disturbed, bare ground at any 
one time. 

B. Select and implement BMPs consistent with the reference guidance documents. Install or implement 
BMPs at the locations shown on the Drawings, as requested by ENGINEER, and according to 
CONTRACTOR’s Erosion and Sediment Control Plan.  

C. Install or implement all required BMPs before starting any stripping, clearing, or grubbing.  

D. To the extent practical protect and preserve existing vegetation. Do not strip areas until it is necessary 
to do so and strip only the area necessary to complete the Work as specified.  Preserve buffer 
vegetation throughout the Project. 

E. Perform erosion control operations under favorable weather conditions.  When excessive moisture, 
frozen ground, or other unsatisfactory conditions prevail, the Work may be stopped as requested by 
ENGINEER.  

3.3 WIND EROSION CONTROL 

A. CONTRACTOR shall be responsible for dust control during the Work.  CONTRACTOR shall water 
or otherwise treat dust-generating surfaces (including roads, staging area(s), excavation, stockpile and 
waste placement areas) as often as necessary to comply with all federal and state standards for airborne 
particulates and as requested by ENGINEER.   

B. Prior to commencing any Work, CONTRACTOR shall submit a Wind Erosion/Dust Control Plan 
including, but not limited, to the following: 

1. Times and nature of dust generating activity on public roads or at the Project area. 

2. Nature of dust abatement measures to be used (e.g., watering or application of chemical treatment). 

3. Source of water. 

4. Methods of application of dust control measures. 

5. Time schedule for application of dust control measures.  

6. Procedures and availability of equipment to address dust control at other than scheduled times, if 
necessary. 

7. Name and contact information of an individual who is available at all times to address dust control 
issues. The individual shall be responsive to problems within 1 hour or less. If this person cannot 
be contacted, OWNER may at CONTRACTOR expense, perform the dust control work or contract 
out the dust control work. 

C. Damages resulting from dust originating from CONTRACTOR operations are the sole responsibility 
of CONTRACTOR. 

D. ENGINEER may stop any Work contributing to air pollutant levels which are excessive or in violation 
of federal, state, or local laws.  Additional expenses resulting from the Work stoppage will be the 
responsibility of CONTRACTOR. 

E. Utilize such methods and devices as are reasonably available to prevent, control, and otherwise 
minimize atmospheric emissions or discharges of air contaminants. 

F. Prevent, control, and abate dust pollution on right-of-ways or elsewhere during performance of the 
Work.  Provide labor, equipment, and materials, and use efficient methods wherever and whenever 
required to prevent dust nuisance or damage to: crops, orchards, cultivated fields, wildlife habitats, 
dwellings and residences, agricultural activities, recreational activities, traffic, and similar conditions. 
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G. Provide means for eliminating atmospheric discharges or dust during mixing, handling, and storing of 
lime, cement, pozzolan, and concrete aggregate.  

H. Apply water to Work areas, stockpiles, staging areas roads, etc., as requested by ENGINEER to control 
dust. 

I. Suspend Work in excessively dry and windy conditions that make dust control impractical or overly 
difficult. Suspension of Work for dust control purposes will be considered as weather days in 
accordance with the Contract Documents. 

3.4 INSTALLATION 

Install BMPs at the locations shown on the Drawings or as requested by ENGINEER, and according to 
CONTRACTOR’s Wind Erosion/Dust Control Plan, the Contract Documents, and manufacturer’s 
recommendations. 

 Surface Roughening 3.4.1
Rip, disk, track, and scarify surfaces as requested by ENGINEER in such a manner that furrows and 
terraces are constructed perpendicular to flow. 

 Diversion Ditches 3.4.2
Construct diversion ditches with rounded or flat bottoms with positive drainage and include a well-defined 
destination such as a sediment trap or expansive vegetated area.   

 Check Dams 3.4.3
Utilize rock size and gradation as specified in SECTION 02320 ROCK COVER, unless otherwise specified 
in the Contract Documents.   Construct check dams to the details, dimensions, and spacing shown on the 
Drawings. 

 Straw Wattles 3.4.4
Install wattles along contours in accordance with manufacturer’s recommendations and as shown on the 
Drawings. Stake wattles with 18- to 24-inch wood stakes at 4-foot centers unless otherwise specified.   

 Erosion Control Mat  3.4.5
A. After completion of fertilizing and seeding, install erosion control mats in the areas specified.  Erosion 

control mat locations may be adjusted to meet field conditions as requested by ENGINEER. 

B. Place the finer mesh size side or fiber side of the mat in contact with the soil (not applicable to woven 
jute fabric). Loosely lay the mat on the soil surface without stretching to achieve maximum contact 
with the soil.  

C. Install erosion control in vertical strips and anchor with staples driven into the ground for the full 
length of the staple legs.  Abut adjacent strips to allow for installation of a common row of stakes and 
stagger end joints.  Overlap horizontal joints between erosion control mats sufficiently to 
accommodate a common row of stakes with the uphill end on top. On slopes, install mat perpendicular 
to the slope and trench in at the uphill end of the mat as shown on the Drawings and according to the 
manufacturer's recommendations, stapling on 2-foot centers in the trench bottom. Additional trenching 
and backfilling of mat may be required to ensure adequate stability.  

D. Where erosion control mat will be exposed to overland sheet flow, locate a trench at the uphill 
termination and stake to the bottom of the trench.  Backfill and compact the trench. 

E. Where terminating in a channel containing an installed mat, the erosion control mat shall overlap 
installed mat sufficiently to accommodate a common row of stakes. 
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F. Install the mat after seeding in a manner as to not seriously disturb the seedbed surface. If the seedbed 
is seriously disturbed, repair the seedbed and reseed as requested by ENGINEER at no additional cost 
to OWNER. 

 Mulch 3.4.6
A. Apply mulch to specified areas or as requested by ENGINEER. Mulch seeded areas not more than 24 

hours after seeding, regardless of the type of mulch used.  If seeded areas are not mulched within 24 
hours after seeding, reseed the area at the request of ENGINEER at no additional cost to OWNER.  
Mulch may be applied to damp ground, but not in areas of free surface water or to snow covered 
ground surfaces.  

B. Do not apply mulch to areas having a substantial vegetative growth, as determined by ENGINEER.   

C. Remove any equipment tracks on the seedbed prior to final mulching, using a rake, small harrow, or 
other acceptable means. 

D. When asphalt or a tackifying agent is used as a binder for vegetative mulch, evenly distribute over the 
vegetative material as it emerges from the blower discharge or hydraulically apply directly following 
mulch application. Correct uneven distribution, caused by inadequately powered or improperly 
adjusted equipment, poor workmanship, erratic material feed or discharge, or similar causes. The 
quantity of asphalt or tackifying agent specified is subject to increase or decrease as determined in the 
field by ENGINEER. 

E. Protect all roadway structures and facilities from application of bituminous material. Remove any 
bituminous material deposited on structures or facilities, roadways, or as requested by ENGINEER at 
no additional cost to OWNER. 

F. Spread straw or native hay at the rate specified and anchor straw or hay into the seedbed by using a 
mulch crimper. Straw or hay shall have a minimum length of 10 inches long and shall be pliable. If 
straw breaks during crimping, sprinkle straw with water, but do not soak to facilitate placement. 

G. Use a mulch crimper specifically designed for this purpose with round, flat (not angled), notched 
blades approximately 0.25-inch thick by 18 inches in diameter and spaced 8 inches apart. Crimper 
shall have sufficient weight to force the vegetative mulch a minimum of 3 inches into the soil and 
equipped with disc scrapers. Crimp mulch on all slopes capable of being safely traversed by a tracked 
vehicle, perpendicular to the flow line of the slope. 

 Application of Hydraulic Mulch 3.4.7
A. Apply a minimum of 2,000 pounds of wood cellulose fiber or straw mulch per acre on slopes less than 

3:1 (horizontal:vertical) and 4,000 pounds of wood cellulose fiber or straw mulch per acre on slopes 
steeper than 3:1 (horizontal:vertical). 

B. Apply soil and mulch tackifier at a minimum rate of 40 pounds per acre on slopes 
2:1(horizontal:vertical)or flatter, at 80 pounds per acre or more on slopes steeper than 2:1 
(horizontal:vertical), or at manufacturer's recommendations and approved by ENGINEER. 

C. Apply organic mulch by means of hydraulic equipment which utilizes water as the carrying agent.  
Maintain a continuous agitator action, keeping the mulching material and approved additives in 
uniform suspension throughout the distribution cycle.  Use pump pressure capable of maintaining a 
continuous non-fluctuating stream of slurry and slurry distribution lines large enough to prevent 
stoppage. 

D. Equip the discharge line with a set of hydraulic spray nozzles to provide an even distribution of the 
mulch slurry to the seedbed.  Mulch may be applied to damp ground, but not in areas of free surface 
water or to snow covered ground surfaces. Do not apply mulch to areas having a substantial vegetative 
growth, such as grasses, weeds, and grains.   

E. Start at the top of the slope and work downward.  If necessary, use extension hoses to reach the 
extremities of slopes. 
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F. Prior to final acceptance of the Work, immediately remulch any area from which the original mulch is 
washed or blown away.  If the original seedbed and seeding is damaged due to the displacement of the 
mulching material, repair and reseed before remulching.  Repair areas requiring reseeding and 
remulching as the result of CONTRACTOR negligence at no additional cost to OWNER.  

 Coir 3.4.8
Refer to SECTION 02930 NEW STREAM CHANNEL CONSTRUCTION, the Contract Documents, or 
manufacturer’s recommendation for installation of coir fabric. 

 Riprap 3.4.9
Refer to SECTION 02300 RIPRAP or the Contract Documents. 

 Filter Fence 3.4.10
Refer to SECTION 02410 GEOTEXTILE, the Contract Documents, or manufacturer’s recommendation for 
installation of filter fence. 

 Straw Wattles/Straw Rolls 3.4.11
Install as shown on the Drawings, according to the Contract Documents, or manufacturer’s 
recommendations. 

 Wire Wrapped Rock Wattles and Curb Socks 3.4.12
Install as shown on the Drawings, according to the Contract Documents, or manufacturer’s 
recommendations. 

 Geotextile Dewatering Tubes/Bags 3.4.13
A. Install as shown on the Drawings, according to the Contract Documents, or manufacturer’s 

recommendations  

B. Once the tubes/bags are full they shall be given sufficient time to dry and the contents disposed of in 
an area where the silt will not return to the stream during a rainfall event or as requested by 
ENGINEER. 

C. If tubes/bags are full of sediment from mine-impacted removal areas, dispose of the sediment with 
other impacted materials from the Project.  

3.5 SUMMER EROSION CONTROL MEASURES 

A. Implement summer erosion control measures for slopes and areas finished after the spring seeding 
period and prior to the fall seeding period. Plan and sequence the Work to minimize slopes and areas 
that would require summer erosion control measures. 

B. Apply and crimp approved straw mulch at a minimum application of 5,000 pounds per acre.   

C. Track/walk slopes to create roughness. 

D. Install straw wattles, silt fences, run-on control ditches, etc., as requested by ENGINEER.   

E. No separate or additional payment for implementing the summer erosion control measures will be 
made.   

3.6 MAINTENANCE, PROVISIONAL, AND FINAL ACCEPTANCE 

 Maintenance and Provisional Acceptance 3.6.1
A. Provide against washouts on slopes with methods approved by ENGINEER.  Regrade any washout 

that occurs until a good stand of grass is established at no additional cost to OWNER. 

DRAFT



DEQ  rev. 10/2014 Section 02150 Page 9 of 9 
 

B. Clean, maintain, and repair all structural BMPs as needed or as requested by ENGINEER.  Conduct 
routine maintenance of all structural BMPs to ensure proper functionality compliance with the 
Contract Documents.   At least once each day, inspect all areas of Work and record the findings 
recorded on the Quality Control Daily Report in accordance with SECTION 01400 CONTRACTOR 
QUALITY CONTROL. CONTRACTOR shall take immediate action to correct any issues and ensure 
compliance. 

C. ENGINEER will inspect all erosion and sediment control work at the completion of the construction 
for provisional acceptance. Maintain all erosion and sediment control work during the construction and 
warranty period for the Project.  

D. Furnish full and complete written instructions and schedule for maintenance of the erosion and 
sediment control measures to ENGINEER prior to and at the completion of construction.  Inspections 
by ENGINEER will determine whether maintenance is required more or less frequently than 
CONTRACTOR's provided maintenance schedule. 

E. After all necessary corrective work and cleanup has been completed and ENGINEER has received the 
maintenance instructions and schedules, ENGINEER will certify in writing the provisional acceptance 
of the erosion and sediment control measures. 

 Final Acceptance 3.6.2
A. All erosion and sediment control measures shall be maintained and guaranteed for not less than 1 full 

year from the time of acceptance. 

B. At the end of the warranty period, inspection will be made by ENGINEER upon written request 
submitted at least 10 days before the anticipated date.  Repair, replace, and maintain any areas not 
demonstrating satisfactory effectiveness as requested by ENGINEER 

C. After all necessary corrective work has been completed, ENGINEER will certify in writing the final 
acceptance. 
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SECTION 02210 
 

EARTHWORK 

PART 1 GENERAL 

1.1 DESCRIPTION 

This section covers all labor, supplies, materials, equipment, and incidentals necessary for general 
excavation and backfilling of embankments, roadways, structures, ditches or channels, drainage features, 
repositories, waste consolidation areas, mine wastes, and general unclassified excavations in compliance 
with the Contract Documents.  Work also includes all necessary stockpiling, backfill, subgrade preparation, 
compaction, final grading, dressing, and cleanup of the Site. 

1.2 SUBMITTALS 

Excavation Plan 
 
Prepare and submit an Excavation Plan for approval by ENGINEER no later than 10 days prior to the start 
of any Work requiring earthwork. Include proposed methods, equipment, coordination with other Work 
items, materials delivery, sequencing, and scheduling of the Work. 
 
Backfill Analysis 
 
Submit test results, including source location, gradation, and moisture-density characteristics, of all 
materials from on-Site and off-Site sources for approval by ENGINEER prior to placing the material or 
delivering the material to the Site. 

1.3 REFERENCES 

Publications listed below are incorporated into this specification by reference. 
 
American Association of State Highway and Transportation Officials (AASHTO) 

AASHTO HB-17 Standard Specifications for Highway Bridges, 17th Edition 

AASHTO T89 Standard Method of Test for Determining the Liquid Limit of Soils 

AASHTO T90 Standard Method of Test for Determining the Plastic Limit and Plasticity 
Index of Soils 

AASHTO T99 Standard Method of Test for Moisture-Density Relations of Soils Using a 
2.5-kg (5.5-lb) Rammer and a 305-mm (12-in.) Drop 

American Society for Testing and Materials International (ASTM) 

ASTM C136 Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates 

ASTM D2487 Standard Practice for Classification of Soils for Engineering Purposes 
(Unified Soil Classification System) 

ASTM D6938 Standard Test Method for In-Place Density and Water Content of Soil and 
Soil-Aggregate by Nuclear Methods (Shallow Depth) 
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Code of Federal Regulations (CFR), U.S. Environmental Protection Agency (EPA) 

29 CFR 1926.651 Specific Excavation Requirements 

U.S. Federal Highway Administration (FHWA) 

MUTCD Manual on Uniform Traffic Control Devices for Streets and Highways 

1.4 DEFINITIONS 

 Excavation 1.4.1
Excavation is defined as performing all operations necessary to excavate, grade, and handle all materials 
encountered during excavation at the areas designated on the Drawings.  Work includes roadway 
excavation, structure excavation, channel excavation, unclassified excavation, repositories, mine wastes, 
waste consolidation areas, and all other excavation not specifically covered under other Technical 
Specifications. 

 Embankment 1.4.2
Embankment is defined as performing all operations necessary to prepare, backfill, compact, and grade all 
areas requiring embankment or fill as shown on the Drawings.  Work includes roadway embankment, 
structure embankment, dike embankment, backfilling mine workings and depressions, cut and fill terracing, 
placing materials in repositories or waste consolidation areas, and all other forms of backfilling or 
embankment not specifically covered under other Technical Specifications. 

 Stripping and Stockpiling 1.4.3
Stripping includes stripping and stockpiling the topsoil to full depth at the existing surfacing and in 
accordance with SECTION 02900 GROWTH MEDIA (COVER SOIL).  Stockpile and replace the stripped 
topsoil over the excavation or other specific areas shown on the Drawings after backfilling is complete. 

PART 2 PRODUCTS 

2.1 ON-SITE AND IMPORTED MATERIALS 

Suitable materials for embankment and backfill are those materials classified in ASTM D2487 or as 
specified, and free from roots and other organic matter, timbers, tree trunks and branches, concrete debris, 
frozen materials, stones larger than 6 inches in any dimension, and other deleterious materials that will 
prevent proper placement and compaction. 

2.2 ROADWAY MATERIALS 

Requirements for roadway materials are specified in Idaho Standards for Public Works Construction 
SECTION 801 UNCRUSHED AGGREGATES and SECTION 802 CRUSHED AGGREGATES. Prepare 
and compact subgrade as described in SECTION 202 EXCAVATION AND EMBANKMENT.  

PART 3 EXECUTION 

3.1 GENERAL 

A. All excavation and embankment is considered unclassified and includes the removal and proper 
handling of any and all material encountered regardless of type or nature obtained within the 
construction limits. 

B. Use all suitable materials removed from excavation for backfill and in embankments. 
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C. Dispose of all non-suitable materials in accordance with the SECTION 02213 DEBRIS AND 
STRUCTURE DISPOSAL or as otherwise approved by ENGINEER. 

D. Reclaim all areas disturbed during earthwork. 

3.2 EXCAVATION PLAN 

A. Prepare and submit an Excavation Plan including, but not limited to the following: 

1. CONTRACTOR’s approach to completing all necessary earthwork.  

2. Excavation sequence. 

3. Dewatering issues and approach to removing wet or difficult materials.  

4. Dewatering, water management, and sediment controls. 

5. Geotechnical safety concerns and remedies. 

6. Trench sloping, shoring, and bracing plan. 

7. Any other information relevant to completing the Work. 

3.3 SITE PREPARATION 

A. Clear and grub all areas scheduled for excavation and embankment in accordance with SECTION 
02120 CLEARING AND GRUBBING and SECTION 02213 DEBRIS AND STRUCTURE 
DISPOSAL.  

B. Salvage and stockpile all suitable topsoil and subsoil in the scheduled Work areas prior to excavation 
and embankment work in accordance with SECTION 02900 GROWTH MEDIA (COVER SOIL). 

3.4 LINE AND GRADE CONTROL 

A. Perform all necessary surveys for control of line and grade using the established project survey control 
monuments for reference throughout the Project in accordance with SECTION 01600 FIELD 
SURVEYING. 

B. Establish and maintain throughout the Work, all survey control necessary to support CONTRACTOR 
operations. 

3.5 EXCAVATION 

 General 3.5.1
A. Locate all utilities before starting the Work. Notify ENGINEER immediately if unmarked or unknown 

utilities are encountered during excavation. 

B. Utilize equipment and excavation methods appropriate for the Work to provide finished Work meeting 
all specified construction tolerances.  Do not perform any Work beyond the construction or disturbance 
limits shown on the Drawings without prior written approval from ENGINEER. 

 Dewatering 3.5.2
Dewater excavations in accordance with SECTION 02214 DIVERSION AND DEWATERING. 

 Sloping, Shoring, Sheeting, and Bracing 3.5.3
A. Slope the sides of all excavations over 5 feet deep in accordance with Occupational Safety and Health 

Administration (OSHA) regulations.  Use approved supporting systems to retain the sides of 
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excavations greater than 5 feet deep, if sloping is not feasible.  Protect sides of excavations less than 5 
feet deep when hazardous ground movement is expected. 

B. Install all shoring, bracing, and tight sheeting required to prevent caving and to protect workers and 
adjacent property and structures in accordance with the OSHA requirements and SECTION 01320 
SAFETY, HEALTH, AND EMERGENCY RESPONSE.  

C. Install and maintain all Work area access controls and perform housekeeping to prevent equipment, 
materials, and personnel from falling into an unmarked excavation. 

 Surplus, Unsuitable, and Waste Material 3.5.4
A. Where the ground foundation for embankments is composed of muck, waste, or other unsuitable 

material, remove all such materials to the depth specified or as determined in the field by ENGINEER.  
Backfill with suitable material all holes created during removal of soft or unsuitable material.  Suitable 
backfill obtained from other areas of the excavation is "unclassified excavation", unless otherwise 
approved in writing by ENGINEER. 

B. When unsuitable material or debris is encountered during excavation, remove the material completely 
or over-excavate at least 1 foot below the specified grade. Place and compact suitable material to bring 
the area to grade. 

C. Use suitable surplus excavated material as embankment backfill where feasible.  If not feasible, place 
or dispose of all excess excavated material not required or suitable for backfill at a location approved 
by ENGINEER.  

D. Dispose of all material not suitable for on-Site disposal in accordance with SECTION 02212 
HAULING and SECTION 02213 DEBRIS AND STRUCTURE DISPOSAL. 

 Maintenance of Subgrade and Drainage 3.5.5
A. During excavation, ensure proper drainage of the subgrade at all times.  Construct all side ditches 

emptying from cuts to embankments in a manner that prevents damage by erosion. Employ all 
necessary erosion and sediment control measures. 

B. If it is necessary in the action of the Work to interrupt existing surface drainage, provide and maintain 
temporary drainage facilities until permanent drainage facilities are completed. Take all necessary 
precautions to protect and preserve any and all existing subsurface drains, conduits, utilities, and other 
underground structures or parts thereof which may be affected by the Work. Repair all damage to 
facilities or structures caused by CONTRACTOR at no cost to OWNER. 

 Structure Excavation 3.5.6
A. Obtain authorization of ENGINEER prior to starting excavation adjacent to existing structures.  

B. Perform excavations for structures or structure footings to the specified lines, grades, and elevations. 
Adjust as necessary to ensure sufficient size to complete the Work.  The bottom of the footing 
elevations shown on the Drawings are considered approximate.  Notify ENGINEER when each 
excavation is complete.  Do not install footings without first notifying ENGINEER. 

C. Do not disturb the bottom of the excavation more than necessary where concrete is to be placed.  When 
the excavation is at the required depth, pump all water from the excavation and clear the foundation 
bed for inspection.  Remove all loose and disintegrated rock and thin strata.  Clean out and fill all 
seams or crevices in rock strata with concrete mortar.  Remove soft or otherwise unsuitable foundation 
material and backfill with approved compacted, granular material. 

D. When foundation piles are used, complete the excavation of each pit before the piles are driven and 
place foundation backfill after the piles are driven.  After the driving is completed, remove all loose 
and displaced material, leaving a smooth, solid bed to receive the footing. 
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3.6 EMBANKMENT 

 Foundation Preparation 3.6.1
A. After stripping topsoil, scarify the surface to a depth of 6 inches.  Water and compact all areas 

receiving fill in conjunction with the first lift of new fill.   

B. When embankments are to be placed on a hillside, or where new fill is to be placed against an existing 
embankment, bench or step the slope of the original hillside, or old fill, by cutting into it horizontally a 
minimum distance of 12 inches or two (2) times the largest size particle in the fill being placed, 
whichever is greater.  Cut each bench as close to the one below it as the ground slope will permit to 
provide a secure bond between the new and existing materials.  

C. Incorporate suitable materials cut out of the benches into the new fill.  

 Placement 3.6.2
A. Install embankment and backfill materials after the required excavation and foundation preparation 

have been completed and the foundation has been inspected and approved by ENGINEER.   

B. Do not place fill materials on frozen surfaces.  Whenever the surface of a proposed cut or the site of an 
embankment is frozen or is covered with snow or ice, remove the frozen earth material, snow, and ice 
before placing the embankment material.  Suspend placement operations if Work area is frozen or 
covered with snow to an extent that materials cannot be properly placed and compacted. 

C. Do not place frozen materials. 

D. Do not place excessively dry or wet embankment material.  If necessary, manipulate the material as 
required to ensure that compaction will be performed at or near the optimum moisture content given in 
the moisture-density curve.  Jetting or ponding of the backfill materials is not allowed. 

E. Dewater the Work area prior to placing any embankment or attempting compaction such that 
groundwater is not intruding into the material or wetting material in a manner that prevents compaction 
of materials at the specified moisture content. 

F. Compact areas inaccessible to rollers by hand using mechanical tampers (jumping jack, plate 
compactor, etc.) or other means as approved by ENGINEER, until the density conforms to adjacent 
compacted embankment. 

G. If it should become necessary, because of weather or other conditions, to suspend grading operations, 
blade the entire Work area until smooth, free of depressions and ruts, and crowned so no water can 
collect or be impounded. 

H. After the frost is out of the ground and the embankment is in suitable condition for the Work, finish to 
grade, cross-section, and compaction requirements, any embankment constructed during the winter or 
that was suspended due to frozen or snowy ground conditions. 

 Structure Embankment 3.6.3
A. Adjacent to structures, place backfill materials in a manner that will prevent damage to the structures 

and allow the structures to assume the loads from fill gradually and uniformly.  Increase the height of 
the fill adjacent to a structure at approximately the same rate on all sides of the structure.  Maximum 
size of rock fragments allowed in backfill adjacent to the structure is 2 inches. 

B. Observe a minimum period of 14 calendar days after the placement of concrete, or until 90% of design 
strength has been attained through testing, before backfill materials are placed and compacted against 
any structure. 

3.7 REMOVAL AND PLACEMENT OF DEFECTIVE FILL 

Rework embankment and backfill materials not conforming to the density and moisture requirements until 
the requirements are achieved or remove and replace the non-conforming material with acceptable fill.  The 
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replacement fill, foundations, abutment and fill surfaces upon which it is placed shall conform to all 
specifications. Remove and replace non-conforming materials at no cost to OWNER. 

3.8 MOISTURE AND DENSITY REQUIREMENTS 

A. Compact each layer of embankment and backfill material until the in-place density equals or exceeds 
95% of its maximum dry density.  For excavation cuts, compaction shall be equal to or greater than 
that of the adjacent undisturbed material. 

B. Water and condition all embankment and backfill materials to obtain optimum moisture content ±3% 
as determined by AASHTO T99.   

C. Perform all field density tests of the compacted materials on each lift at a minimum rate of 1 test for 
each 1,000 square yards, each 12 inches of material placed, and 1 test for each 1,000 square yards for 
all finished surfaces using the testing methods ASTM D6938/AASHTO T99. 

D. Provide laboratory density testing, by a certified laboratory, of materials to determine maximum dry 
density and optimum moisture content, using the testing methods ASTM D6938/AASHTO T99. 

E. CONTRACTOR shall collect samples for gradation, and moisture density characteristics of all 
materials placed and compacted, and provide copies of the results to ENGINEER prior to placement. 
At a minimum, provide laboratory results for each 5,000 cubic yards of material placed for all material 
types placed. If the total volume of material placed is less than 5,000 yards, provide 1 sample of each 
material type placed. 

F. ENGINEER may perform additional quality assurance field density tests of the compacted materials 
on behalf of OWNER. ENGINEER will measure the degree of compaction (field density) during 
embankment construction based on optimum moisture and maximum density curves for the 
appropriate material 

G. ENGINEER may conduct quality assurance verification of in-place moisture and compaction density 
using portable nuclear gauge testing procedures, during construction of certain subgrades and 
embankments.   

3.9 HAUL 

Haul materials in accordance with SECTION 02212 HAULING.  The cost of hauling required materials is 
included in earthwork. 

3.10 FINE GRADING 

A. Grade and compact the embankment as specified, after the earthwork has been substantially completed 
and all underground utilities, drainage facilities, etc., have been installed or adjusted to grade. 

B. Increase heights above grade and increase widths as necessary to allow for settlement, consolidation, 
or compaction.  Finish side slopes to a reasonably uniform but rough surface that blends with the 
contours of surrounding undisturbed ground.  Scarify smooth surfaces perpendicular to the slope of the 
ground. 

3.11 GROWTH MEDIA 

After fine grading is accepted by ENGINEER, replace salvaged topsoil or growth media in those areas to 
be fertilized and seeded in accordance with SECTION 02900 GROWTH MEDIA (COVER SOIL) and 
SECTION 02910 FERTILIZING AND SEEDING. Place salvaged woody debris on slopes as requested by 
ENGINEER or as specified in the Contract Documents. 
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SECTION 02212 
 

HAULING  

PART 1 GENERAL 

1.1 DESCRIPTION 

This section covers all labor, supplies, materials, equipment, and incidentals necessary for loading, hauling, 
and dumping of materials to designated areas or disposal sites in compliance with the Contract Documents.     

1.2 SUBMITTALS 

Traffic Control Plan per SECTION 01570  TEMPORARY TRAFFIC CONTROL  
 
Transportation Plan 
Prepare and submit a Transportation Plan for approval by ENGINEER no later than 10 days prior to the 
start of any Work requiring hauling or delivery of materials to the Site. Include sequencing and scheduling 
of the Work. 

PART 2 PRODUCTS 
NOT USED 

PART 3 EXECUTION 

3.1 TRANSPORTATION PLAN 

A. Prepare a site-specific Transportation Plan including, but not limited to, the following: 

1. Site maps and drawings showing anticipated equipment, haul routes, traffic flow patterns, parking 
areas, exclusion areas, staging areas, material storage areas, weed control stations, turnaround 
areas, and protected areas. 

2. Procedures for training and/or informing employees, Subcontractors, vendors, and suppliers on 
Project specific requirements related to transporting materials and supplies to and from the Site. 

3. Estimated time frames for delivery to the Site of materials needed to meet the Project schedule. 

4. Notification procedures to warn or inform all parties of changing conditions or weather that may 
impact hauling and delivery operations. 

5. Procedures to verify that all loaded equipment meets all applicable load or weight limits. 

6. Procedures to verify that all hauling equipment and operators are properly licensed and insured. 

7. Method of covering or securing loads for each applicable material type. 

8. Procedures for reporting and cleaning up spilled materials. 

9. Material type and load-specific procedures for hauling each type of material used for the Project. 
Specify what materials and loads will be covered, types of trucks allowed, load limits, etc., to 
ensure that materials are hauled in compatible loads to the appropriate location or facility 
(repository, licensed landfill, salvage yard, RCRA waste disposal facility, etc.). 

B. Do not commence hauling activities until the Transportation Plan has been reviewed and approved by 
ENGINEER.  Update or modify the plan as needed during the course of the Work. 
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3.2 TRAFFIC CONTROL 

Provide all signing and traffic control, including flaggers if necessary in accordance with SECTION 01570 
TEMPORARY TRAFFIC CONTROL.   

3.3 ON-SITE TRANSPORTATION AND DISPOSAL 

A. Haul all specified materials to area(s) designated in the Contract Documents. 

B. Cover all loads transported over public roads. 

C. Belly dump trucks or trailers are not allowed for hauling any material over public roads. 

D. Decontaminate equipment before leaving the waste excavation and waste placement areas. 

E. Do not overload trucks such that spillage occurs. Clean up spilled material immediately.  

F. Notify ENGINEER immediately if spillage or an accident occurs.  

G. Track and record estimated daily and cumulative volume of material hauled.  Provide this information 
to ENGINEER during the weekly coordination meetings. 

H. Observe all traffic laws and legal load limits if transporting material over public roads. 

I. Ensure that all roadways and other public access areas are kept clean and not tracked with soil or 
contaminated material from the excavation areas. Clean areas as requested by ENGINEER. 

J. Comply with all applicable weed decontamination and weed control measures. 

3.4 OFF-SITE TRANSPORTATION AND DISPOSAL 

A. Dispose of debris, trash, and non-salvageable materials at an approved off-Site disposal facility in 
accordance with SECTION 02213 DEBRIS AND STRUCTURE DISPOSAL. Separate material 
commingled with mine waste prior to off-Site disposal. Transport materials in compatible loads and 
ensure they are delivered to the appropriate facility. 

B. Haul the specified materials to the appropriate facility described in the Special Provisions (if 
applicable). Haul all material in covered loads. 

C. Belly dump trucks or trailers are not allowed for hauling any material over public roads. 

D. Decontaminate equipment before leaving the waste excavation and waste placement areas. 

E. Do not overload trucks such that spillage occurs. Clean up spilled material immediately.  

F. Notify ENGINEER immediately if spillage or an accident occurs.  

G. Track and record estimated daily and cumulative volume of waste material hauled off-Site.  Provide 
this information to ENGINEER during the weekly coordination meetings. 

H. Observe all traffic laws and legal load limits. 

I. Ensure that all roadways and other public access areas are kept clean and not tracked with soil or 
contaminated material from the excavation areas. 

J. Comply with all applicable weed decontamination and weed control measures. 
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SECTION 02213 
 

DEBRIS AND STRUCTURE DISPOSAL 

PART 1 GENERAL 

1.1 DESCRIPTION 

This section covers all labor, supplies, materials, equipment, and incidentals necessary for the separation 
and disposal of all non-hazardous debris, trash, and waste in compliance with the Contract Documents.  
Work includes demolition and disposal of specified structures and on-Site burning.  

1.2 SUBMITTALS 

Disposal Facility Information 
 
Submit a list of the licensed off-Site disposal site(s) that will receive the materials and documentation that 
clearly demonstrates that all debris was shipped to and accepted at the approved off-Site disposal facility.  
Submit weight tickets, landfill receipts, etc., necessary to support measurement and payment calculations. 
 
Burn Permit 
 
Submit all required county or state burn permits. 

1.3 REFERENCES 

Publications listed below are incorporated into this specification by reference. 
 
Code of Federal Regulations (CFR), U.S. Environmental Protection Agency (EPA) 
40 CFR 261 Identification and Listing of Hazardous Waste 

Idaho Administrative Code  
58.01.06 Solid Waste Management Rules 

1.4 DEFINITIONS 

 Debris 1.4.1
Debris is defined as the remains of any manmade objects found within the Site limits.  Debris includes, but 
is not limited to, concrete, construction timbers, pipes, culverts, scrap metal, glass, garbage, and man-made 
material removed during clearing and grubbing, and other miscellaneous items. Debris does not include any 
identified or suspected RCRA hazardous waste. 

 Structures 1.4.2
Structures include, but are not limited to, buildings (whole or incomplete), foundations, mining structures, 
fences, abandoned pipelines, vent pipes, and utility facilities. 

 Disposal 1.4.3
Disposal is defined as the burning, burial, salvaging, or placement at an off-Site disposal facility of the 
debris and structural items identified or generated during Work at the Site including clearing, grubbing, 
excavation, and mine waste removal.   
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PART 2 PRODUCTS 
NOT USED 

PART 3 EXECUTION 

3.1 GENERAL 

A. Dispose of all debris lying within the disturbance limits shown on the Drawings.   

B. Dispose of materials at a licensed Class II, Class III, or Class IV landfill, depending on the type of 
debris.  Landfill classes are defined in ARM 17.50.503 and 504.  

C. Do not harm or injure structures that are to remain completely undisturbed for historical or 
archeological reasons. 

D. Backfill voids created from structure removal. 

E. Dislodge gross soil mass and remove as much mine waste and soil from the debris as feasible prior to 
separating or removing from the excavation area or transporting. Remove the majority of soil from 
debris by either mechanical or manual means so less than 2% by volume of any load transported to the 
landfill consists of soil. 

F. Collect all dislodged soil mass and mine waste and dispose of at an appropriate on- or off-Site facility 
in accordance with the Contract Documents or as by approved by ENGINEER. 

G. Segregate all debris and structures into the following material categories: salvage, burning, recycle or 
reuse, disposal, or burial. 

H. Prior to disposal, separate debris into categories and dispose of at the appropriate disposal facility in 
compatible loads.  

I. Crush, compact, and consolidate loose debris to the extent practicable as requested by ENGINEER. 
Payment will not be made for excessive yardage generated by placing loose or poorly compacted 
material. 

3.2 SALVAGE 

A. OWNER reserves the right to salvage any artifacts, historically significant materials, or other materials 
discovered at the Site.  Coordinate with ENGINEER for the salvage of such materials.  Any other 
salvage not designated by OWNER shall become the property of CONTRACTOR and must be 
removed from the Site or disposed of as specified herein. 

B. Carefully move and stockpile all materials denoted to be salvaged in the areas designated on the 
Drawings or at locations approved by ENGINEER.  All salvaged materials shall be in sections or 
pieces that can be readily transported and/or reassembled.  Neatly stack timber and other wood 
components on skids.  Salvaged materials are not to be used by CONTRACTOR in the course of the 
Work unless stated otherwise in the Special Provisions. 

C. ENGINEER will determine if debris may be salvaged.  

3.3 BURNING 

A. Obtain state and county burn permits.  Burning shall be conducted in compliance with ARM 17.8.601 
through 17.8.612. 

B. Burning or burial of landfill debris is prohibited.  

C. Burning of materials will only be allowed when authorized in writing by the proper fire and air 
pollution control authorities, provided that all requirements set forth by such authorities are met.   
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D. Permitted burning may take place at any time within the Contract period, weather conditions 
permitting. 

E. Prior to burning, obtain ENGINEER approval of burning locations in writing. Burning is not allowed 
in adit cuts or subsidence areas where there exists potential for igniting coal or spoils materials. 

F. Conduct burning operations a minimum of 100 feet away from any standing timber or flammable 
growth.  

G. Burning of materials will be allowed only if such burning operations can be performed without damage 
to the Site or adjacent properties.  All combustible materials such as, but not limited to, trees, brush, 
trash, planks, wooden ties, timbers, etc., may be burned on-Site.    

H. Thoroughly burn all materials so that they are reduced to ashes, except for occasional charred pieces of 
logs or branches not exceeding 3 inches in diameter and/or 3 feet in length.  If burning is incomplete, 
reapply slash and burn until the above size requirements are met.  Upon approval of ENGINEER, bury 
charred material not consumed by the normal burning operation at approved locations with a minimum 
of 18 inches of cover.  

I. Maintain adequate fire-fighting equipment and personnel at the Site at all times during any burning.  
Include back tanks, flaps, shovels, rakes, etc., and a water truck equipped with a pump in the fire-
fighting equipment.   Prior to any burning, a demonstration of the fire-fighting water pump may be 
required.  Guard fires and maintain constant surveillance until fires have burned out or have been 
extinguished. 

J. CONTRACTOR shall be responsible for any damage to life and/or property resulting from fires that 
are started by CONTRACTOR employees or as a result of operations.   

3.4 RE-USE AND RECYCLE 

A. Whenever feasible, separate and recycle all recyclable materials and scrap metal. Clean recyclable 
materials as needed to be accepted by the recycling facility. 

B. Provide containers and receptacles as necessary to sort materials and facilitate transport. 

3.5 BURIAL 

A. In certain cases, burial of debris and structure materials is allowed in areas designated for disposal of 
excess excavation or spoil, as approved by ENGINEER.  Bury cleaned material with a minimum of 18 
inches of cover. No burial will be allowed in areas to be used for permanent roadways, levees, or 
embankments unless approved by ENGINEER. 

B. Crush, cut, or otherwise treat debris and structure materials to be buried as requested by ENGINEER.  
Burial of large amounts of combustible materials on-Site is not allowed.  Burial of small amounts of 
combustible materials may be allowed at the discretion of ENGINEER. 

3.6 OFF-SITE DISPOSAL 

Haul material which cannot be disposed of by burial, burning, or salvaging on-Site to an approved solid 
waste management facility at no additional cost to OWNER.   

3.7 TRANSPORTATION 

A. Transport debris materials in trucks with an appropriate load covering system to prevent blown or 
spilled material along the haul route, including any public roadways, in accordance with SECTION 
02212 HAULING and in compliance applicable federal, state, and local rules and regulations. 
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B. Immediately clean up and reload spillage associated with loading and hauling of debris.  Ensure that 
roadways and other public access areas are kept clean and not tracked with soil or contaminated 
material from the excavation areas. 
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SECTION 02236 
 

STOCKPILING OF MATERIALS 

PART 1 GENERAL 

1.1 DESCRIPTION 

This section covers all labor, supplies, materials, equipment, and incidentals necessary for stockpiling of all 
materials within the Project limits in compliance with the Contract Documents.  Stockpiled materials 
include, but are not limited to, aggregates, riprap, cover soil, growth media, compost, lime, top soil, subsoil, 
sub base, base course, imported fill, general fill, and any other materials necessary to complete the Work as 
specified. 

PART 2 PRODUCTS 
NOT USED 

PART 3 EXECUTION 

3.1 GENERAL 

A. Material will be stockpiled in a mutually agreed upon location determined by CONTRACTOR and 
ENGINEER. 

B. Grub and clear stockpile locations prior to storage of material. The stockpile area shall be firm, 
smooth, and well drained. 

C. Build up coarse stockpiles in tiers of not more than 4 feet in thickness.  Complete in place each tier 
before the next tier is placed.  Do not allow material to "cone" down over the next lower tier. 

D. Dumping, casting, or pushing over the sides of stockpiles is prohibited except for fine aggregate 
stockpiles. 

E. Space stockpiles of different materials far enough apart or separate by suitable walls or partitions to 
prevent mixing of the materials during stockpiling, storage, and loading. Cleary label or delineate 
different material stockpiles to ensure that personnel can identify and obtain the proper material. 

F. Maintain a bed of material in the stockpiling and handling areas to avoid the inclusion of debris or 
foreign material in the stockpile. Do not use any stockpiling method that allows the stockpile to 
become contaminated with foreign matter or causes excessive degradation of the material.  
ENGINEER will collect samples from any portion of the stockpile that may be degraded to determine 
if that portion of the stockpile is degraded.  CONTRACTOR shall discontinue the faulty stockpiling 
procedure if the material samples do not meet the specified requirements for the material. 

G. Transfer and load the materials from the stockpiles in a manner that preserves the uniform gradation 
and integrity of the material. 

3.2 CONVEYOR STOCKPILING 

When materials are stockpiled by conveyors, deposit the material in a succession of merging-cone piles. Do 
not drop material over 12 feet or allow cones to exceed 12 feet in height.  Prior to starting another tier, level 
cones piles to a thickness of approximately 4 feet.  Do not load trucks directly from the conveyor belt, or 
from a crusher or screening plant.   
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3.3 TRUCK STOCKPILING 

When coarse materials are stockpiled by trucks, construct the stockpile in tiers, approximately 4 feet in 
thickness.  Complete each tier before the next tier is started. 

3.4 STORAGE BINS 

When storage bins are required by the Contract Documents or requested by ENGINEER, provide a storage 
bin of sufficient capacity to ensure uniform quality and delivery of stored material.  

3.5 MISCELLANEOUS MATERIALS 

A. Handle, stockpile, and protect miscellaneous materials for the Project including geotextiles, 
geocomposites, geosynthetics, coir fabrics, filter fence, straw wattles, erosion control mat, woody 
debris, plantings, cuttings, fertilizer, seed, pipes, culverts, etc., in accordance with the Contract 
Documents, industry standard practices, manufacturer’s recommendations, and as approved by 
ENGINEER. 

B. Clearly label or delineate different material stockpiles to ensure that personnel can identify and obtain 
the proper material. 
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SECTION 02410 
 

GEOTEXTILE 

PART 1  GENERAL 

1.1 DESCRIPTION 

This section covers all labor, supplies, materials, equipment, and incidentals necessary for furnishing and 
installing geotextile materials in compliance with the Contract Documents.  Geotextiles include, but are not 
limited to strong synthetic fabrics and/or coir fabrics and materials, woven, non-woven, biodegradable, and 
non-biodegradable materials specified for drainage, silt control, erosion control, separation, cushion, and 
embankment stabilization. 

1.2 REFERENCES 

Publications listed below are incorporated into this specification by reference. 
 
American Society for Testing and Materials International (ASTM) 

ASTM D4354 Standard Practice for Sampling of Geosynthetics and Rolled Erosion Control 
Products (RECPs) for Testing 

ASTM D4355 Standard Test Method for Deterioration of Geotextiles by Exposure to Light, 
Moisture and Heat in a Xenon Arc Type Apparatus 

ASTM D4491 Standard Test Methods for Water Permeability of Geotextiles by Permittivity 

ASTM D4533 Standard Test Methods for Trapezoid Tearing Strength of Geotextiles 

ASTM D4632 Standard Test Method for Grab Breaking Load and Elongation of Geotextiles 

ASTM D4751 Standard Test Method for Determining Apparent Opening Size of a Geotextile 

ASTM D4759 Standard Practice for Determining the Specification Conformance of 
Geosynthetics 

ASTM D4833 Standard Test Method for Index Puncture Resistance of Geomembranes and 
Related Products 

ASTM D4873 Standard Guide for Identification, Storage, and Handling of Geosynthetic Rolls 
and Samples 

ASTM D5199 Standard Test Method for Measuring Nominal Thickness of Geosynthetics 

ASTM D5261 Standard Test Method for Measuring Mass per Unit Area of Geotextiles 

1.3 SUBMITTALS 

Geotextile Material Information and Certification  
 
Submit the following no later than 14 days prior to shipment of material: 
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A. Manufacturer's catalog cut sheets and product specifications and manufacturer's certification that 
geotextile material complies with applicable standards, including test results for permeability, tensile 
and burst strength, and ultraviolet (UV) resistance.  

B. Manufacturer’s installation recommendations, instructions, warranty, and material shipping, handling, 
and storage recommendations and requirements. 

C. Design calculations and material application guidelines for materials specified by CONTRACTOR. 

1.4 MANUFACTURER'S QUALIFICATIONS 

Geotextile manufacturer shall have a minimum of 5 years of successful experience in the manufacturing of 
specified or like products. 

PART 2 PRODUCTS 

2.1 GENERAL 

A. Provide geotextile materials manufactured from first quality materials that are suitably resistant to 
deterioration, certified by the manufacturer as being suitable for the Work, and meet the requirements 
in the Contract Documents.  Provide only new products of recognized, reputable manufacturers.  Used, 
reprocessed, or remanufactured products or materials are not acceptable. 

B. If a specific material is not specified in the Contract Documents, CONTRACTOR shall determine the 
appropriate specification based on the specific application, soil type, and Site conditions. Provide all 
calculations, material application guidelines, and manufacturer’s recommendations necessary to 
support the material selection and submit to ENGINEER for approval. 

2.2 DRAINAGE GEOTEXTILE 

Drainage fabric is used to allow water passage while retaining certain soil particles.  

2.3 BANK STABILIZATION GEOTEXTILE 

Bank stabilization fabric is used to provide a filter medium beneath riprap or on slopes to prevent erosion.   

2.4 GRADE STABILIZATION GEOTEXTILE 

Grade stabilization fabric is used to stabilize subgrades for roadways or prevent migration of fines into 
aggregate courses.  

2.5 FILTER FENCE  

A. Provide woven (directional) filter fence fabric with a stitched industrial netting backing designed for 
retention of silt in runoff.  Furnish fabric in 100-foot continuous rolls at least 3 feet in width.   

B. Net backing may be 6 inches less than fabric width.  Provide filter fence suitable for attachment to 
driven wood or steel posts.  

C. Procure, set, and anchor posts for filter fence installation according to manufacturer’s 
recommendations. 
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2.6 WOODEN STAKES 

A. Provide construction stakes for coir fabric installation that are 18 inches long with a top (head) 
dimension of at least 1.5 inches in one axis (thickness) and 3 inches in the second axis (width).   

B. Construct stakes by diagonally rip-cutting a 2-inch x 4-inch piece of lumber, from top to bottom, 
across the 4-inch wide surface such that the top meets the minimum width and thickness specifications. 

2.7 THREAD 

Sewn seams shall be constructed with high-strength polyester, nylon, or other approved thread type with 
ultraviolet light stability equivalent to the geotextile.  Thread color shall contrast with the geotextile to aid 
in inspection. 

2.8 MANUFACTURING QUALITY CONTROL SAMPLING AND TESTING 

Provide materials from manufacturers with an established quality control program ensuring compliance 
with the requirements of the applicable standards.  Provide documentation describing the quality control 
program upon request.  Product(s) not meeting the specified requirements shall be rejected. 

PART 3  EXECUTION 

3.1 DELIVERY, STORAGE, AND HANDLING 

A. Delivery, storage, and handling of geotextiles shall be in accordance with ASTM D4873. Comply with 
additional materials storage and handling methods and procedures requested by ENGINEER that are 
more stringent than ASTM D4873 and the manufacturer’s recommendations. For example, 
ENGINEER may require that coir fabrics are stored off the ground and covered with secured tarps and 
may require cold storage depending on Site conditions. 

B. Material rolls shall be packaged and stored in an opaque, waterproof, protective plastic wrapping until 
installation to minimize damage from ultraviolet light, moisture, and mud during normal storage and 
handling.   If quality assurance samples are collected, immediately rewrap rolls with the plastic 
wrapping.  Repair or replace any plastic wrapping damaged during storage or handling.   

C. Identify each roll with a tag or label securely affixed to the outside of the roll on one end. The label 
shall include the manufacturer or supplier, geotextile type, roll number, roll dimensions (length, width, 
gross weight), and date manufactured. 

D. Protect material from construction equipment, chemicals, sparks and flames, temperatures in excess of 
160 °F, or any other environmental condition that may damage the physical properties of the 
geotextile.  To protect material from becoming saturated, rolls shall either be elevated off the ground or 
placed on plastic sheeting in an area where water will not accumulate. Storage areas shall be free of 
weeds. 

E. Unload and handle material rolls with load carrying straps, a fork lift with a stinger bar, or an axial bar 
assembly.  Do not drag along the ground, lift by one end, or drop to the ground. 

F. Stockpile materials at locations mutually agreed upon by CONTRACTOR and ENGINEER in 
sufficient quantities to meet the Project schedule and requirements.  

G. Replace materials damaged during transport, storage, handling, or placement at no cost to OWNER. 

H. ENGINEER may randomly select and inspect samples from materials after arrival on the Site and prior 
to installation. 
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3.2 FILTER FENCE  

A. Install filter fence as shown on the Drawings and as requested by ENGINEER. 

B. Erect filter fence by attaching to driven wood or metal posts, or other suitable anchors described in the 
manufacturer’s recommendations or as requested by ENGINEER at a maximum spacing of 10 feet.  
Prevent sags in fence that runoff water may overtop. If necessary to prevent sagging, back filter fence 
with metal mesh. 

C. Dig a trench along the filter fence installation and bury the filter fabric in the trench to secure the 
bottom of the fabric and prevent water from flowing under the filter fence. 

D. Install filter fence along contours and at the bottom of slopes.  

E. Construct flow breaks at least every 250 feet along the length of the filter fence to prevent concentrated 
flows from developing along the filter fence line. Do not install filter fence in concentrated flow areas. 

F. Lap joints in filter fence at a minimum of 5 feet and secure against breaching. 

3.3 SUBGRADE PREPARATION 

Compact and prepare the surface underlying the geotextile smooth and free of roots or protrusions which 
could damage the geotextile.  Do not place geotextiles prior to inspection and approval of subgrade by 
ENGINEER.   

3.4 INSTALLATION 

A. Notify ENGINEER a minimum of 3 days prior to installing geotextile.  Repair or replace geotextile 
rolls that are damaged or contain imperfections as requested by ENGINEER at no cost to OWNER.   

B. Install geotextile to the lines and grades shown on the Drawings and in accordance with the 
manufacturer’s recommended methods and as approved by ENGINEER.   

C. Roll geotextile down the slope in such a manner as to continuously keep geotextile in tension by self-
weight.  Securely anchor geotextile in an anchor trench where applicable, or by methods specified in 
the Contract Documents or as approved by ENGINEER.  

D. Lay geotextile flat and smooth in direct contact with the subgrade and free of tensile stresses, folds, 
and wrinkles.  On slopes steeper than 10:1 (horizontal:vertical) lay geotextile with the machine 
direction of the fabric parallel to the slope direction.  Expose no more than 500 square yards of 
geotextile at any one time. 

E. If necessary, anchor the geotextile down by weighting with 10-pound (minimum) sand bags placed at 1 
bag every 9 square feet or as approved by ENGINEER.  Leave weighting in place until replaced with 
cover material.   

F. Do not entrap soil, stones, or excessive moisture during installation of geotextile which could hinder 
required seaming. 

3.5 SEAMING 

 Overlap Seams 3.5.1
A. Continuously overlap geotextile panels a minimum of 12 inches at all longitudinal and transverse 

joints.  Where seams must be oriented across the slope, lap the upper panel over the lower panel.  If 
approved by ENGINEER, sewn seams may be used instead of overlapped seams.  

B. Seam geotextiles using heat seaming or stitching methods as recommended by the manufacturer and 
approved by ENGINEER.  All sewn seams shall be continuous and oriented down slopes 
perpendicular to grading contours unless otherwise specified.   
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 Sewn Seams 3.5.2
A. Make field seams using sewing machines and thread specifically adapted for this purpose.  Overlap 

adjacent panels a minimum of 3 inches and sew together.  Sew seams using one row of stitching with 4 
to 7 stitches per inch, or the manufacturer’s recommended pattern.   

B. When sewing a flat seam, the stitching should be approximately 1.5 inches from the outside edge of 
the fabric, but not in the selvage or at the selvage edge.  The “J”-fold and butterfly fold seams require a 
fold of 1.25 to 2 inches from the fabric edge with the stitching approximately 1 inch from the folded 
edge.  Ensure that the two fabric edges are near even during seaming. 

C. Patch damaged areas of geotextile with an additional layer of geotextile material heat bonded to the 
main layer of geotextile and overlapping the damaged area by a minimum of 6 inches on each side.  
Use sewing thread of a contrasting color to the fabric to facilitate visual seam inspection.  Ensure no 
soil or other materials are present within seams or overlaps. 

 Heat Seams  3.5.3
A. For geotextiles 6 ounces per square yard or heavier, fusion seaming with a fusion wedge welder may 

be used with a minimum overlap of 4 inches.   

B. Prior to fusion seaming the geotextile together, demonstrate to ENGINEER the ability to perform this 
type of installation.  Repair areas burned through by fusion welding at no cost to OWNER. 

 Heat Bonding/Tacking 3.5.4
A. For geotextiles 6 ounces per square yard or lighter, a hand held hot air welder or torch may be used to 

continuously or spot bond the non-woven geotextile together with a minimum overlap of 6 inches.   

B. Repair areas damaged by heat bonding/tacking at no cost to OWNER. 

3.6 PROTECTION 

A. Protect geotextile from clogging, entrapment of soil, stones or excessive moisture, tears, and other 
damage during installation.   

B. Cover geotextile, where required, as soon as possible after installation and approval by ENGINEER.  
Do not leave placed geotextile exposed for more than 7 days.   

3.7 REPAIR AND REPLACEMENT 

A. Repair or replace damaged geotextile as requested by ENGINEER. 

B. Repair by placing a patch of the same geotextile over the damaged area, extending a minimum of 12 
inches beyond the edge of the damaged area.  Fasten all patches with a continuous bond using 
approved methods and align the machine direction of the patch with the machine direction of the 
geotextile being repaired.   

C. Perform repairs at no additional cost to OWNER. 

D. Remove and replace geotextile rolls that cannot be repaired. 

3.8 PENETRATIONS 

Construct engineered penetrations of the geotextile using manufacturer’s recommended methods. 
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3.9 COVERING 

A. Where required, cover geotextile after inspection and approval by ENGINEER.  Install cover soil in a 
manner that prevents soil from entering the geotextile overlap zone and minimizes tensile stress from 
equipment pushing material over the geotextile. Prevent wrinkles from folding at the seams or 
elsewhere on the geotextile.   

B. Dump cover soil along the edges of the geotextile and push toward the center using low-ground 
pressure, tracked equipment.  Do not operate equipment directly on top of the geotextile.  Use 
equipment with ground pressures less than 7 pounds per square inch to place the first lift over the 
geotextile.  Do not turn equipment on the first lift of material, blade the first lift, or use sheepsfoot or 
studded compaction equipment.  Use only rubber tired rollers for compaction if foundation failures 
occur when placing subsequent lifts.  Place fill in uniform layers. 

C. Avoid using any construction equipment that may cause rutting in excess of 3 inches on the first lift.  
For rutting that exceeds 3 inches, decrease the size and/or weight of the construction equipment or 
increase the lift thickness.   

D. On side slopes, place riprap backfill from the bottom of the slope upward.  Do not drop riprap material 
onto the geotextile from a height greater than 1 foot.  Equipment placing riprap shall not stop abruptly, 
make sharp turns, spin their tracks or wheels, or travel at speeds exceeding 5 miles per hour. 
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SECTION 02420 
 

FLEXIBLE GEOMEMBRANE LINER 

PART 1 GENERAL 

1.1 DESCRIPTION 

This section covers all labor, supplies, materials, equipment, and incidentals necessary for furnishing and 
installing flexible geomembrane liner materials in compliance with the Contract Documents.  Flexible 
geomembrane liners include linear low density polyethylene (LLDPE), high density polyethylene (HDPE), 
polyvinyl chloride (PVC), polypropylene (PP) and Hypalon (HP) liner materials.  Materials include 
textured and non-textured surface types. 

1.2 REFERENCES 

Publications listed below are incorporated into this specification by reference. 
 

American Society for Testing and Materials International (ASTM) 

ASTM D413 Standard Test Methods for Rubber Property - Adhesion to Flexible Substrate 

ASTM D751 Standard Test Methods for Coated Fabrics 

ASTM D792 Standard Test Method for Density and Specific Gravity (Relative Density) of 
Plastics by Displacement 

ASTM D882 Standard Test Method for Tensile Properties of Thin Plastic Sheeting 

ASTM D1004 Standard Test Method for Tear Resistance (Graves Tear) of Plastic Film and 
Sheeting 

ASTM D1204 Standard Test Method for Linear Dimensional Changes of Nonrigid 
Thermoplastic Sheeting or Film at Elevated Temperature 

ASTM D1790 Standard Test Method for Brittleness Temperature of Plastic Sheeting by 
Impact 

ASTM D4833 Standard Test Method for Index Puncture Resistance of Geomembranes and 
Related Products 

ASTM D4873 Standard Guide for Identification, Storage, and Handling of Geosynthetic Rolls 
and Samples 

ASTM D5199 Standard Test Method for Measuring Core Thickness of Textured 
Geomembrane 

ASTM D5994 Standard Test Method for Measuring Nominal Thickness of Geosynthetics 

ASTM D6693 Standard Test Method for Determining Tensile Properties of Nonreinforced 
Polyethylene and Nonreinforced Flexible Polypropylene Geomembranes 

1.3 SUBMITTALS 

Geomembrane Material Information and Certification  
 
Submit the following no later than 14 days prior to shipment of material: 
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A. Manufacturer's catalog cut sheets and product specifications and manufacturer's certification that 
geomembrane material complies with applicable standards, including test results for permeability, 
tensile and burst strength, and ultraviolet (UV) resistance.  

B. Manufacturer’s installation recommendations, instructions, warranty, and material shipping, handling, 
and storage recommendations and requirements. 

C. Design calculations and material application guidelines for materials specified by CONTRACTOR. 

1.4 MANUFACTURER'S QUALIFICATIONS 

Geomembrane manufacturer shall have a minimum of 5 years of successful experience in the manufacture 
of specified or like products. 

PART 2 PRODUCTS 

2.1 GENERAL 

A. Provide geomembrane materials manufactured from first quality materials that are suitably resistant to 
deterioration, certified by the manufacturer as being suitable for the Work, and meet the requirements 
of these specifications.  Provide only new products of recognized, reputable manufacturers.  Used, 
reprocessed, or remanufactured products or materials are not acceptable. 

B. If a specific material is not specified in the Contract Documents, CONTRACTOR shall determine the 
appropriate specification based on the specific application, soil type, and Site conditions. Provide all 
calculations, material application guidelines, and manufacturer’s recommendations necessary to 
support the material selection and submit to ENGINEER for approval. 

2.2 FLEXIBLE GEOMEMBRANE LINER 

Flexible geomembrane is a very low permeability material used for control of fluids through the 
containment (liner) or prevention (caps) to the environment.    

2.3 MANUFACTURING QUALITY CONTROL SAMPLING AND TESTING 

Provide materials from manufacturers with an established quality control program to ensure compliance 
with the requirements of the applicable standards.  Provide documentation describing the quality control 
program upon request.  Product(s) not meeting the specified requirements shall be rejected. 

PART 3 EXECUTION 

3.1 DELIVERY, STORAGE, AND HANDLING 

A. Delivery, storage, and handling of geomembrane materials shall be in accordance with ASTM D4873.  
Comply with additional materials storage and handling methods and procedures requested by 
ENGINEER that are more stringent than ASTM D4873 and the manufacturer’s recommendations.  For 
example, ENGINEER may require that geomembrane materials are stored off the ground and covered 
with secured tarps. 

B. Material rolls shall be packaged and stored in an opaque, waterproof, protective plastic wrapping until 
installation to minimize damage from ultraviolet light, moisture, and mud during normal storage and 
handling.  If quality assurance samples are collected, immediately rewrap rolls with the plastic 
wrapping.  Repair or replace any plastic wrapping damaged during storage or handling.   
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C. Identify each roll with a tag or label securely affixed to the outside of the roll on one end.  The label 
shall include the manufacturer or supplier, geomembrane type, roll number, roll dimensions (length, 
width, gross weight), and date manufactured. 

D. Protect material from construction equipment, chemicals, sparks and flames, temperatures in excess of 
160 °F, or any other environmental condition that may damage the physical properties of the 
geomembrane.  To protect material from becoming saturated, rolls shall either be elevated off the 
ground or placed on plastic sheeting in an area where water will not accumulate.  Storage areas shall be 
free of weeds. 

E. Wood pallets shall not be used since protruding nails can damage the liners. 

F. Unload and handle material rolls with load carrying straps, a fork lift with a stinger bar, or an axial bar 
assembly.  Do not drag along the ground, lift by one end, or drop to the ground. 

G. Stockpile materials at locations mutually agreed upon by CONTRACTOR and ENGINEER in 
sufficient quantities to meet the Project schedule and requirements.   

H. Replace materials damaged during transport, storage, handling, or placement at no cost to OWNER. 

3.2 SUBGRADE PREPARATION 

Compact and prepare the surface underlying the geomembrane smooth and free of roots or protrusions 
which could damage the geomembrane.  Do not place geomembranes prior to inspection and approval of 
subgrade by ENGINEER.   

3.3 INSTALLATION 

A. Notify ENGINEER a minimum of 3 days prior to installing flexible geomembrane materials.  Repair 
or replace flexible geomembrane rolls which are damaged or contain imperfections as requested by 
ENGINEER at no cost to OWNER.   

B. Install flexible geomembrane materials to the lines and grades as shown on the Drawings and in 
accordance with the manufacturer’s recommended method and as approved by ENGINEER.   

C. Lay the flexible geomembrane flat and smooth in direct contact with the subgrade and free of tensile 
stresses, folds, and wrinkles.  Expose no more than 500 square yards of flexible geomembrane at any 
one time. 

D. If necessary, anchor the geomembrane down by weighting with 10-pound (minimum) sand bags placed 
at 1 bag every 9 square feet or as approved by ENGINEER.  Leave weighting in place until replaced 
with cover material.   

E. Do not entrap soil, stones, or excessive moisture during installation of flexible geomembrane that 
could hinder required seaming. 

F. Equipment necessary to perform the installation (generators, compressors, etc.) shall have a scrap 
geomembrane sheet placed underneath to protect the installed geomembrane from possible damage. 

3.4 SEAMING 

 Sewn Seams 3.4.1
A. Make field seams using sewing machines and thread specifically adapted for this purpose.  Overlap 

adjacent panels a minimum of 3 inches and sew together.  Sew seams using one row of stitching with 4 
to 7 stitches per inch, or the manufacturer’s recommended pattern.   

B. When sewing a flat seam, the stitching should be approximately 1-1/2 inches from the outside edge of 
the fabric, but not in the selvage or at the selvage edge.  The “J”-fold and butterfly fold seams require a 
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fold of 1-1/4 to 2 inches from the fabric edge with the stitching approximately 1 inch from the folded 
edge.  Ensure that the two fabric edges are near even during seaming. 

C. Patch damaged areas of geomembrane with an additional layer of geomembrane material heat bonded 
to the main layer of geomembrane and overlapping the damaged area by a minimum of 6 inches on 
each side.  Use sewing thread of a contrasting color to the fabric to facilitate visual seam inspection.  
Ensure no soil or other materials are present within seams or overlaps. 

 Heat Seams  3.4.2
A. For flexible geomembranes utilizing a fusion wedge welder, the minimum overlap for this type of 

welding is 4 inches, or manufacturer’s recommendation.   

B. Prior to fusion seaming the geomembrane together, demonstrate to ENGINEER the ability to perform 
this type of installation.  Repair areas burned through by fusion welding at no cost to OWNER. 

3.5 PROTECTION 

A. Protect geomembrane from clogging, entrapment of soil, stones or excessive moisture, tears, and other 
damage during installation.   

B. Cover geomembrane, where required, as soon as possible after installation and approval by 
ENGINEER.  Do not leave placed geomembrane exposed for more than 7 days.   

3.6 REPAIR AND REPLACEMENT 

A. Repair or replace damaged geomembrane as requested by ENGINEER. 

B. Repair by placing a patch of the same geomembrane over the damaged area, extending a minimum of 
12 inches beyond the edge of the damaged area.  Fasten all patches with a continuous bond using 
approved methods.   

C. Perform repairs at no additional cost to OWNER. 

3.7 PENETRATIONS 

Construct engineered penetrations of the geomembrane by methods recommended by the geomembrane 
manufacturer. 

3.8 COVERING 

A. Where required, cover geomembrane after inspection and approval by ENGINEER.  Install cover soil 
in a manner that minimizes tensile stress from equipment pushing material over the geomembrane.  
Prevent wrinkles from folding at the seams or elsewhere on the geomembrane.   

B. Dump cover soil along the edges of the geomembrane and push toward the center using low-ground 
pressure, tracked equipment.  No equipment shall be operated directly on top of the geomembrane.  
Equipment with ground pressures less than 7 pounds per square inch shall be used to place the first lift 
over the geomembrane.  Do not turn equipment on the first lift of material, blade the first lift or use 
sheepsfoot or studded compaction equipment.  Use only rubber tired rollers for compaction if 
foundation failures occur when placing subsequent lifts.  Place fill in uniform layers. 

C. Avoid using any construction equipment that may cause rutting in excess of 3 inches on the first lift.  
For rutting that exceeds 3 inches, decrease the size and/or weight of the construction equipment or 
increase the lift thickness.   
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SECTION 02430 
 

GEOCOMPOSITE DRAINAGE LAYER 

PART 1 GENERAL 

1.1 DESCRIPTION 

This section covers all labor, supplies, materials, equipment, and incidentals necessary for furnishing and 
installing a geocomposite drainage layer, including both geonet and geocomposite materials, in compliance 
with the Contract Documents.  

1.2 REFERENCES 

Publications listed below are incorporated into this specification by reference. 
 

American Society for Testing and Materials International (ASTM) 

ASTM D1505 Standard Test Method for Density of Plastics by the Density-Gradient Technique 

ASTM D1603 Standard Test Method for Carbon Black Content in Olefin Plastics 

ASTM D4218 Standard Test Method for Determination of Carbon Black Content in Polyethylene 
Compounds by the Muffle-Furnace Technique 

ASTM D4355 Standard Test Method for Deterioration of Geotextiles by Exposure to Light, 
Moisture and Heat in a Xenon-Arc Type Apparatus 

ASTM D4491 Standard Test Method for Water Permeability of Geotextiles by Permittivity 

ASTM D4533 Standard Test Method for Trapezoid Tearing Strength of Geotextiles 

ASTM D4632 Standard Test Method for Grab Breaking Load and Elongation of Geotextiles 

ASTM D4716 Standard Test Method for Determining the (In-plane) Flow Rate per Unit Width and 
Hydraulic Transmissivity of a Geosynthetic Using a Constant Head 

ASTM D4751 Standard Test Method for Determining Apparent Opening Size of a Geotextile 

ASTM D4833 Standard Test Method for Index Puncture Resistance of Geomembranes and Related 
Products 

ASTM D4873 Standard Guide for Identification, Storage, and Handling of Geosynthetic Rolls and 
Samples 

ASTM D5035 Standard Test Method for Breaking Force and Elongation of Textile Fabrics (Strip 
Method) 

ASTM D5199 Standard Test Method for Measuring Nominal Thickness of Geosynthetics 

ASTM D5261 Standard Test Method for Measuring Mass per Unit Area of Geotextiles 

ASTM D7005 Standard Test Method for Determining the Bond Strength (Ply Adhesion) of 
Geocomposites 
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1.3 SUBMITTALS 

Geocomposite Material Information and Certification  
 
Submit the following no later than 14 days prior to shipment of material: 
 
A. Manufacturer's catalog cut sheets and product specifications and manufacturer's certification that 

geocomposite material complies with applicable standard, including test results for permeability, 
tensile and burst strength, and ultraviolet (UV) resistance.  

B. Manufacturer’s installation recommendations, instructions, warranty, and material shipping, handling, 
and storage recommendations and requirements. 

1.4 MANUFACTURER'S QUALIFICATIONS 

Geocomposite drainage layer manufacturers shall have a minimum of 5 years of successful experience in 
the manufacture of like products. 

PART 2 PRODUCTS 

2.1 GEOCOMPOSITE DRAINAGE LAYER 

A. The geocomposite shall consist of a layers of non-woven, needle punched geotextile, thermally bonded 
to both sides of the internal drainage net or structure.  The internal drainage net (geonet) shall consist 
of an integrally formed high density polyethylene (HDPE) structure, with uniform channels, sufficient 
open area, and thickness to ensure uniform flow throughout the material.  The geotextile shall not be 
bonded to the drainage net within 6 inches of the edges of the rolls.   

B. Where applicable, property values in Table 1 represent minimum average roll values (MARV).  The 
value for apparent opening size (AOS) represents the maximum average roll value (MaxARV).  The 
geocomposite drainage layer shall meet the MARV requirements in the weakest principal direction. 

 

TABLE 1 - GEOCOMPOSITE DRAINAGE LAYER PROPERTIES 

Property Test Method Test Value Minimum MQC 
Testing Frequency 

GEONET COMPONENT 

Thickness, min. (avg.)1  ASTM D5199 5 mm to 200 mil 100,000 sq ft 

Polymer Density, min.(avg.) ASTM D1505 0.940 gram/cc 100,000 sq ft 

Carbon Black Content ASTM D1603 
ASTM D4218 1-3% 100,000 sq ft 

Tensile Strength, min. (avg.)2 ASTM D5035 45 lbs/inch 100,000 sq ft 

GEOTEXTILE COMPONENT 

Mass/Unit Area, MARV ASTM D5261 6.0 oz/sq yd 100,000 sq ft 

Grab Strength, MARV ASTM D4632 157 lbs 100,000 sq ft 
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TABLE 1 - GEOCOMPOSITE DRAINAGE LAYER PROPERTIES 

Property Test Method Test Value Minimum MQC 
Testing Frequency 

Grab Elongation, MARV ASTM D4632 50% 100,000 sq ft 

Tear Strength, MARV ASTM D4533 55 lbs 100,000 sq ft 

Puncture Strength, MARV ASTM D4833 55 lbs 100,000 sq ft 

Permittivity, MARV ASTM D4491 0.2/sec 500,000 sq ft 

AOS(O95), MaxARV ASTM D4751 0.25 mm 500,000 sq ft 

UV Stability, percent 
 retained (500 hours)3 ASTM D4355 50% --- 

GEOCOMPOSITE 

Transmissivity, min, incl. 
attached geotextiles4 ASTM D4716 See  

Special Provisions 200,000 sq ft 

Geonet/Geotextile  
Adhesion, min. (avg.)5 ASTM D7005 0.5 lbs/inch 100,000 sq ft 

MQC – Manufacturer’s Quality Control 
1The diameter of the presser foot shall be 2.22 inches and the pressure shall be 2.9 psi.  For other thickness options, see 
manufacturer's literature. 

2Test value is the average peak value for five equally spaced machine direction tests across the roll width. 
3Manufacturer's historical data. 
4Manufacturing quality control transmissivity tests shall be measured using a gradient of 0.1 under a normal pressure of 1.45 psi.  
Use a minimum seating period of 15 minutes.  Perform the test between rigid end platens. 

5Average of 5 tests across the roll width.  Discounting the outer 1 foot of each side of the roll, collect samples at the 50% 
positions across the roll width.  Test both sides for double-sided geocomposites. 

2.2 MANUFACTURING QUALITY CONTROL SAMPLING AND TESTING 

Provide materials from manufacturers with an established quality control program ensuring compliance 
with the requirements of the applicable standards.  Provide documentation describing the quality control 
program upon request.  Product(s) not meeting the specified requirements shall be rejected. 

PART 3 EXECUTION 

3.1 DELIVERY, STORAGE, AND HANDLING 

A. Delivery, storage, and handling of geocomposites shall be in accordance with ASTM D4873. Comply 
with additional materials storage and handling methods and procedures requested by ENGINEER that 
are more stringent than ASTM D4873 and the manufacturer’s recommendations.  

B. Material rolls shall be packaged and stored in an opaque, waterproof, protective plastic wrapping until 
installation to minimize damage from ultraviolet light, moisture, and mud during normal storage and 
handling.   If quality assurance samples are collected, immediately rewrap rolls with the plastic 
wrapping.  Repair or replace any plastic wrapping damaged during storage or handling.   
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C. Identify each roll with a tag or label securely affixed to the outside of the roll on one end. The label 
shall include the manufacturer or supplier, geocomposite type, roll number, roll dimensions (length, 
width, gross weight), and date manufactured. 

D. Protect materials from construction equipment, chemicals, sparks and flames, temperatures in excess 
of 160 °F, or any other environmental condition that may damage the physical properties of the 
geotextile.  To protect material from becoming saturated, rolls shall either be elevated off the ground or 
placed on plastic sheeting in an area where water will not accumulate. Storage areas shall be free of 
weeds. 

E. Unload and handle material rolls with load carrying straps, a fork lift with a stinger bar, or an axial bar 
assembly.  Do not drag along the ground, lift by one end, or drop to the ground. 

F. Stockpile materials at locations mutually agreed upon by CONTRACTOR and ENGINEER in 
sufficient quantities to meet the Project schedule and requirements.  

G. Replace materials damaged during transport, storage, handling, or placement at no cost to OWNER. 

H. ENGINEER may randomly select and inspect samples from materials after arrival on-Site and prior to 
installation. 

3.2 SUBGRADE PREPARATION 

Compact and prepare the surface underlying the geocomposite drainage layer smooth and free of roots or 
protrusions which could damage the material.  Do not place the geocomposite drainage layer prior to 
inspection and approval of subgrade by ENGINEER.   

3.3 INSTALLATION 

A. Notify ENGINEER a minimum of 3 days prior to installation of geocomposite drainage layer.  Repair 
or replace geocomposite drainage layer rolls which are damaged or contain imperfections as requested 
by ENGINEER at no cost to OWNER.   

B. Install geocomposite drainage layer to the lines and grades as shown on the Drawings and in 
accordance with the manufacturers recommended method and as approved by ENGINEER.   

C. Lay the geocomposite drainage layer flat and smooth in direct contact with the subgrade and free of 
tensile stresses, folds, and wrinkles. Expose no more than 500 square yards of geocomposite drainage 
layer at any one time. 

D. If necessary, anchor the geocomposite drainage layer down by weighting with 10-pound (minimum) 
sand bags placed at 1 bag every 9 square feet or as approved by ENGINEER.  Leave weighting in 
place until replaced with cover material. 

E. Do not to entrap soil, stones, or excessive moisture during installation of geocomposite drainage layer 
that could hinder required seaming. 

3.4 SEAMS 

 Geonet Side Seams 3.4.1
Overlap geonet side seams a minimum of 4 inches and space side seam fasteners at 5 foot (maximum) 
intervals.  In anchor trenches, reduce fastener spacing to a maximum of 1 foot. 

 Geonet End Seams 3.4.2
Overlap geonet end seams a minimum of 1 foot in the direction of flow and attach end seam fastener 
spaced at a maximum of 1 foot.   
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 Geonet Fasteners 3.4.3
Tie geonet rolls together with plastic fasteners.  Use fasteners of a contrasting color from the geonet and 
attached geotextiles.  Metallic fasteners are not allowed. 

 Geotextile Seams 3.4.4
Overlap the geotextile component of the geocomposite in the direction of flow and thermally bond or sew 
using approved methods per the manufacturer and as approved by ENGINEER. 

 Geotextile Cap Strips 3.4.5
Place geotextile cap strips over any exposed edges of geocomposite.  Provide and install cap strips a 
minimum of 2 feet in width. Thermally bond the cap strips to geotextile component of the geocomposite. 

 Stacked Geocomposite Drainage Layers 3.4.6
Where geocomposite drainage layers are to be stacked, stagger roll ends and edges so that joints do not lie 
above one another. 

3.5 PROTECTION 

A. Protect the geocomposite drainage layer rolls from clogging, entrapment of soil, rocks, excessive 
moisture, tears, and other damage during installation.  Repair or replace damaged geocomposites as 
requested by ENGINEER at no additional cost to OWNER. 

B. Cover geocomposite drainage layer as soon as possible after installation and approval.  Placed 
geocomposite drainage layer shall not be left exposed for more than 7 days.   

3.6 REPAIR AND REPLACEMENT 

A. Repair or replace damaged geocomposite drainage layer as requested by ENGINEER.   

B. Repair geonet by placing a patch of the geocomposite drainage layer over the damaged area, extending 
the patch a minimum of 2 feet beyond the edge of the damage.  Use approved fasteners, spaced every 6 
inches around the patch, to hold the patch in place.  If more than 25% of the roll is damaged, replace 
the damaged roll.   

C. Repair damaged geotextile by placing a patch of geotextile over the damaged area with a minimum of 
12 inches of overlap in all directions.  Thermally bond the geotextile patch in place. 

D. Complete all replacement and repairs at no cost to OWNER. 

3.7 PENETRATIONS 

Mechanically attach a geotextile apron to pipes and other appurtenances penetrating through the drainage 
layer so that soil is prevented from getting into the drainage layer.  The apron of the attached geotextile 
shall extend out from the pipe or appurtenance a minimum of 2 feet and be thermally bonded to the 
geotextile overlying the geonet. 

3.8 COVERING 

A. Cover the geocomposite drainage layer after inspection and approval by ENGINEER.  Place cover soil 
from the bottom of the slope upward and do not drop directly onto the drainage layer from a height 
greater than 3 feet.  Push the cover soil out over the geocomposite drainage layer in an upward 
tumbling motion so that wrinkles in the drainage layer do not fold over.  Do not operate equipment on 
the top surface of the geocomposite drainage layer.  
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B. Dump cover soil along the edges of the geotextile and pushed toward the center using low-ground 
pressure, tracked equipment.  Do not operate equipment directly on top of the material.  Use equipment 
with ground pressures less than 7 pounds per square inch to place the first lift.  Do not turn equipment 
on the first lift of material, blade the first lift or use sheepsfoot or studded compaction equipment.  Use 
only rubber tired rollers for compaction if foundation failures occur when placing subsequent lifts. 
Place fill in uniform layers. 

C. Avoid using any construction equipment that may cause rutting in excess of 3 inches on the first lift.  
For rutting that exceeds 3 inches, decrease the size and/or weight of the construction equipment or 
increase the lift thickness.   

D. If rutting greater than 3 inches occurs, CONTRACTOR shall expose material in the rutted area and 
allow inspection by ENGINEER. If ENGINEER determines that the material has been damaged by the 
rutting or equipment operations, CONTRACTOR shall remove and replace the entire damaged area at 
no cost to OWNER. 
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SECTION 02440 
 

GEOSYNTHETIC CLAY LINER 

PART 1 GENERAL 

1.1 DESCRIPTION 

This section covers all labor, supplies, materials, equipment, and incidentals necessary for the furnishing 
and installing a geosynthetic clay liner (GCL) in compliance with the Contract Documents. 

1.2 REFERENCES 

Publications listed below are incorporated into this specification by reference. 
 

American Society for Testing and Materials International (ASTM) 

ASTM D792 Standard Test Methods for Density and Specific Gravity (Relative Density) of 
Plastics by Displacement 

ASTM D1505 Standard Test Method for Density of Plastics by the Density-Gradient 
Technique 

ASTM D4873 Standard Specification for Identification, Storage, and Handling of 
Geosynthetic Rolls and Samples 

ASTM D5199 Standard Test Method for Measuring Nominal Thickness of Geosynthetics 

ASTM D5261 Standard Test Method for Measuring Mass Per Unit Area of Geotextiles 

ASTM D5887 Standard Test Method for Measurement of Index Flux Through Saturated 
Geosynthetic Clay Liner Specimens Using a Flexible Wall Permeameter 

ASTM D5888 Standard Guide for Storage and Handling of Geosynthetic Clay Liners 

ASTM D5889 Standard Practice for Quality Control of Geosynthetic Clay Liners 

ASTM D5890 Standard Test Method for Swell Index of Clay Mineral Component of 
Geosynthetic Clay Liners 

ASTM D5891 Standard Test Method for Fluid Loss of Clay Component of Geosynthetic Clay 
Liners 

ASTM D5993 Standard Test Method for Measuring Mass Per Unit of Geosynthetic Clay 
Liners 

ASTM D5994 Standard Test Method for Measuring Core Thickness of Textured 
Geomembrane 

ASTM D6496 Standard Test Method for Determining Average Bonding Peel Strength 
Between Top and Bottom Layers of Needle-Punched Geosynthetic Clay Liners 

ASTM D6768 Standard Test Method for Tensile Strength of Geosynthetic Clay Liners 

1.3 SUBMITTALS 

GCL Installation Plan 
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Prepare and submit a GCL Installation Plan for approval by ENGINEER no later than 10 days prior to the 
start of any Work. Include sequencing and scheduling. 
  
GCL Manufacturer Qualifications 
 
Submit the following no later than 14 days prior to shipment of material: 
 
A. Manufacturer's qualification statements.   

B. Manufacturer's certified raw and roll material data sheets.  The certified data sheets shall be attested to 
by a person having legal authority to bind the GCL manufacturing company.  

C. Certified test results.  If needle punching or stitch bonding is used in construction of GCL, the 
certification shall indicate that the GCL has been continuously inspected for broken needles using an 
in-line metal detector and all broken needles have been removed.  

1.4 MANUFACTURER’S QUALIFICATIONS 

GCL manufacturer shall have produced the proposed GCL for at least 5 continuous years and have 
produced a total minimum area of five (5) million square feet of GCL. 

PART 2 PRODUCTS 

2.1 GEOSYNTHETIC CLAY LINER 

A. The GCL shall be a manufactured product consisting of a sodium montmorillonite clay (bentonite) 
layer evenly distributed between two (2) geotextiles or attached to a polyethylene geomembrane.  The 
exposed surface of the polyethylene membrane can be smooth or textured.   

B. Encapsulating geotextiles shall be mechanically bonded together using a needle punch or stitch 
bonding process.  The GCL shall be free of tears, holes, or other defects that may affect its 
serviceability. 

C. Minimum overlap guide-line and a construction match-line delineating the overlap zone shall be 
imprinted with non-toxic ink on both edges of the GCL panel to ensure the accuracy of the seam and 
achieve the minimum overlap.  

D. Woven/nonwoven geotextiles shall have a minimum seam overlap of 6 inches for scrim reinforced and 
12 inches minimum for all non-scrim reinforced nonwoven GCLs. End of panel or butt end seams shall 
be a minimum of 12 inches for all woven/nonwoven GCLs, 12 inches for all scrim-reinforced double 
nonwoven GCLs, and 24 inches for non-scrim reinforced double nonwoven GCLs. 

E. Bentonite used for sealing seams, penetrations, or repairs, shall have the same properties as the 
granular bentonite used in the production of the GCL.   

F. The GCL shall meet the minimum average roll values (MARV) requirements that meet the test method 
in Table 1 below or specified in the Special Provisions. 
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TABLE 1 - GCL PROPERTIES1 

 Test Method Test Value 

BENTONITE 

Swell Index Test, minimum ASTM D5890 24 mL 

Fluid Loss, maximum ASTM D5891 18 mL 

UPPER GEOTEXTILE PROPERTIES 

Material Type  Woven/Nonwoven 

Mass per Unit Area, minimum ASTM D5261 6 oz/sq yd (min) or as specified in 
Special Provisions 

LOWER GEOTEXTILE PROPERTIES 

Material Type  Woven/Nonwoven 

Mass per Unit Area, min. ASTM D5261 6 oz/sq yd (min) or as specified in 
Special Provisions 

GEOMEMBRANE 

Thickness, minimum ASTM D5199 
ASTM D5994 As Specified in Special Provisions 

Sheet Density, minimum ASTM D1505 
ASTM D792 0.92 g/cc 

COMPOSITE 

Bentonite Mass per Unit Area, 
minimum 2 ASTM D5993 0.75 lbs/sq ft 

Moisture Content, maximum ASTM D5993 12% 

Tensile Strength, minimum,  ASTM D6768 30 lbs/inch 

Index Flux, maximum ASTM D5887 1x10-8 m3/m2/sec 
Peel Strength3, minimum  

Peel Strength, MARV  ASTM D6496 3.5 lbs/inch 
1U.S. Army Corps of Engineers - Unified Facilities Guide Specification 
2Bentonite mass/unit area shall be computed at 0% moisture content.  Bentonite mass/unit area is exclusive of glues added to the 
bentonite. 

3The peel test applies to geotextile backed GCL products only. 

2.2 MANUFACTURING QUALITY CONTROL SAMPLING AND TESTING 

Provide materials from manufacturers with an established quality control program to ensure compliance 
with the requirements of the applicable standards.  Provide documentation describing the quality control 
program upon request.  Product(s) not meeting the specified requirements shall be rejected. 

PART 3 EXECUTION 

3.1 GCL INSTALLATION PLAN 

A. Prepare and submit to ENGINEER a GCL Installation Plan including, but not limited to, the following: 

DRAFT



DEQ  rev. 10/2014 Section 02440 Page 4 of 7 
 

1. Procedures for unloading and storage of GCL rolls. 

2. Method of GCL placement.  Design the layout to keep field seams of the GCL to a minimum and 
consistent with proper methods of GCL installation. 

3. Weather considerations. 

4. GCL seaming and repair procedures. 

5. Verification of the GCL specifications and manufacturer’s experience. 

6. Test reports and QC certificates. 

3.2 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle the GCL in accordance with ASTM D5888. Comply with additional 
materials storage and handling methods and procedures requested by ENGINEER that are more 
stringent than ASTM D5888 and the manufacturer’s recommendations. 

B. ENGINEER will be present during delivery and unloading of the GCL.  Unload rolls from the delivery 
vehicles in a manner that prevents damage to the GCL and its packaging. 

C. Each GCL roll shall be labeled with the manufacturer's name, product identification number, roll 
number, and roll dimensions.  Rolls shall be packaged in an opaque, waterproof, protective UV 
resistant covering and wrapped around a central core.   

D. Repair or restore tears in the packaging to restore a waterproof protective barrier around the GCL.  

E. The presence of free-flowing water within the packaging of unreinforced GCL shall require that roll to 
be rejected for use.   

 Storage  3.2.1
A. Protect rolls of GCL from construction equipment, chemicals, sparks, and flames, temperatures in 

excess of 160 °F, or any other environmental conditions that may damage the physical properties of the 
GCL.  Temporary storage at the Site shall be on a level surface that is free of weeds and sharp objects, 
and where water cannot accumulate.  

B. Storage of the rolls on blocks or pallets will not be allowed unless the GCL rolls are fully supported as 
approved by ENGINEER.   

C. GCL rolls shall not be stacked greater than three (3) high.  Cover GCL rolls stored outdoors with a 
water-proof tarpaulin or plastic sheet. 

D. Store bagged bentonite material on pallets or other suitably dry surface to prevent undue pre-hydration.  
Tarp material next to GCL rolls unless other more protective measures are available. 

 Handling 3.2.2
A. Unload and handle GCL rolls with load carrying straps, a fork lift with a stinger bar, roller cradles, or a 

spreader bar assembly.   

B. Use a pipe or solid bar of sufficient strength to support the full weight of a roll without significant 
bending.  Chains shall be used to link the ends of the pipe or bar to the ends of a spreader bar. The 
spreader bar shall be wide enough to prevent the chains from rubbing against the ends of the roll.  

C. The stinger bar shall be at least three-fourths (3/4) the length of the core and capable of supporting the 
full weight of the roll without significant bending.  

D. Roller cradles support the entire width of the GCL roll and allow it to unroll freely.   

E. If recommended by the manufacturer, a sling handling method utilizing appropriate loading straps may 
be used. 

F. Do not drag GCL rolls along the ground, lift by one end, or drop to the ground. 
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3.3 SUBGRADE PREPARATION 

A. Prepare the surface underlying the GCL to be smooth and free of roots or protrusions which could 
damage the GCL.  Do not place GCL prior to inspection and approval of subgrade by ENGINEER.  
Place and compact subgrade materials in accordance with SECTION 02210 EARTHWORK. 

B. Where the GCL is the sole barrier, subgrade surfaces consisting of gravel or granular soils may not be 
acceptable due to the large void content. The subgrade shall be greater than 80% fines and contain no 
particles larger than 1 inch.  Provide and install a suitable cushion layer where needed.   

C. Immediately prior to installation of the GCL, compact the subgrade to fill in any remaining voids or 
desiccation cracks and to eliminate sharp irregularities or abrupt elevation changes. Maintain the 
subgrade in this condition and free of standing water.  

3.4 INSTALLATION 

A. Notify ENGINEER a minimum of 10 days prior to installation of GCL.  Install GCL to the lines and 
grades as shown on the Drawings.   

B. Immediately prior to installation remove the packaging carefully without damaging the GCL. Roll out 
and install the GCL in accordance with the GCL Installation Plan and as recommended by 
manufacturer, proceeding from highest elevation to lowest to facilitate drainage in the event of 
precipitation.   Shingle panel layout and deployment with overlaps having the upstream panel shingled 
over downstream panel.  Install all slope panels parallel to the maximum slope; panels in flat areas 
require no orientation. 

C. Install GCL rolls using proper spreader and rolling bars so that the GCL is not stretched during 
deployment. Avoid dragging the GCL.  Use a slip-sheet to position the liner to protect GCL from 
underlying materials. 

D. If the GCL is prematurely hydrated to greater than 30% moisture, ENGINEER will determine whether 
the material is acceptable or if alternative measures must be taken to ensure the quality of the design. 
Remove and replace GCL which has been hydrated, as requested by ENGINEER, prior to being 
covered by an overlying geomembrane or cover soil. Hydrated GCL is defined as having become soft 
as determined by squeezing the material with finger pressure or material which has exhibited swelling. 

E. Only install as much GCL as can be covered by the end of the day.  Do not leave GCL exposed 
overnight.  Temporarily cover the exposed edge of the GCL with a tarpaulin or other such water 
resistant sheeting until the next working day.  

F. When tying into existing GCL, perform all excavation of previously installed GCL by hand to prevent 
damage. 

G. ENGINEER will inspect each panel, after placement and prior to seaming, for damage and/or defects. 
Replace or repair defective or damaged panels at no cost to OWNER. 

H. Anchor all GCL as shown on the Drawings and consistent with manufacturer's recommendations. 

I. If necessary, anchor the GCL down by weighting with 10-pound (minimum) sand bags placed at 1 bag 
every 9 square feet or as approved by ENGINEER.  Weighting shall remain in place until replaced 
with cover material.   

3.5 ANCHOR TRENCHES 

A. For an anchor trench excavated in cohesive soil susceptible to desiccation, excavate only the amount of 
anchor trench required for placement of GCL in a single day.  Remove ponded water from the anchor 
trench while the trench is open.  

B. Round trench corners to avoid sharp bends in the GCL.   
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C. Remove loose soil, rocks larger than 1/2-inch in diameter, and any other material which could damage 
the GCL from the surfaces of the trench.   

D. Extend the GCL down the front wall and across the bottom of the anchor trench.   

E. On gentle slopes or in locations where it is difficult to create an anchor trench, the GCL may be 
anchored by a material run-out past the crest of the slope, as approved by ENGINEER. 

F. Backfill and compact the anchor trench. 

3.6 SEAMS 

A. On side slopes, place GCL with seams oriented parallel to the line of maximum slope and free of 
tension or stress upon completion of installation.  Position panels with the overlap recommended by 
the manufacturer, but not less than 6 inches for panel sides or 18 inches for panel ends.   

B. Remove soil or other foreign matter from the overlap area immediately prior to seaming.   

C. If recommended by the manufacturer, place granular bentonite of the same type as the bentonite used 
for the GCL along the entire overlap width at a minimum rate of 0.25 pounds per linear foot or as 
recommended. 

D. Use construction adhesive or other approved seaming methods recommended by the manufacturer for 
horizontal seams on slopes. 

3.7 PROTECTION 

A. Protect GCL during installation from equipment, rocks, excessive moisture, tears, and other damage. 

B. Do not allow equipment to remain on top of the installed GCL overnight. Remove and store all 
equipment away from the installed GCL. 

C. Vehicular traffic across the GCL is not allowed. 

D. Do not refuel equipment or allow fuel containers on top of or near the installed GCL.  

E. Personnel working on the GCL shall not smoke, wear damaging shoes, or perform any activity that 
may damage the GCL. 

F. Place a scrap geomembrane sheet underneath equipment necessary to perform the installation 
(generators, compressors, etc.) to protect the installed GCL from possible damage. 

3.8 REPAIRS 

A. Repair rips or tears to the GCL on flat surfaces by completely exposing the affected area, removing all 
foreign objects or soil, and placing a patch cut from unused GCL over the damage with a minimum 
overlap of 12 inches on all edges or as recommend by manufacturer.  Damaged material may be left in 
place under repair. 

B. Repair rips or tears to the GCL on slopes using the same procedures above.  Adhere the edges of the 
patch to the repaired liner with a construction adhesive or other approved method as recommended by 
the manufacturer to keep the patch in position during backfill or cover operations. 

C. If recommended by the manufacturer, apply granular bentonite or bentonite mastic in the overlap area.   

3.9 PENETRATIONS 

A. Penetration details shall be as recommended by the GCL manufacturer.  As a minimum, incorporate a 
collar of GCL wrapped around the pipe and securely fasten for pipe penetrations.   
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B. Place dry bentonite or bentonite paste around the penetration as recommended by the GCL 
manufacturer. 

3.10 COVERING 

Do not cover the GCL until it has been inspected and approved by ENGINEER.   

 Cover Soil 3.10.1
A. Install cover soil in a manner that prevents soil from entering the GCL overlap zone, tensile stress from 

being mobilized in the GCL, and wrinkles from folding over.  Use equipment with ground pressures 
less than 7 pounds per square inch to place the first lift over the GCL.  Do not use scrapers or pans 
directly over the GCL. 

B. Do not drive heavy vehicles onto the GCL until the proper thickness of cover is installed.  Maintain a 
minimum thickness of 12 inches of cover between the GCL and heavy equipment. 

C. The initial lift(s) of soil cover shall not be compacted in excess of 85% Modified Proctor density or as 
specified by ENGINEER. 

D. In sloped areas, push cover soil up-slope to minimize tension on the GCL. 

E. Place riprap from the bottom of the slope upward and do not drop onto the GCL from a height greater 
than 1 foot.   

 Geomembrane Cover 3.10.2
A. Install a geomembrane cover in a manner that prevents damage to the GCL. Use lightweight, rubber-

tired equipment such as a 4-wheel all-terrain vehicle (ATV) than can be driven directly on the GCL, 
provided the ATV makes no sudden stops, starts, or turns.   

B. Drag smooth geomembrane cover across the GCL surface with equipment or by hand during 
positioning.  The geomembrane may be unrolled with the use of low ground pressure equipment. 

C. For a textured geomembrane, place a slip-sheet (such as 20-mil smooth HDPE) over the GCL in order 
to allow the geomembrane to slide into its proper position.  Carefully remove the slip-sheet to avoid 
any movement to the geomembrane. 
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SECTION 02900 
 

GROWTH MEDIA (COVER SOIL) 

PART 1 GENERAL 

1.1 DESCRIPTION 

This section covers all labor, supplies, materials, equipment, and incidentals necessary for Site 
development, excavation, stockpiling, hauling, depositing, spreading, and preparing for fertilizing and 
seeding all topsoil and subsoil material to be used as growth media at the Site in compliance with the 
Contract Documents.   

1.2 REFERENCES 

Publications listed below are incorporated into this specification by reference. 
 
American Society of Agronomy, Inc. and Soil Science Society of America, Inc. (ASA/SSSA) 
ASA/SSSA Monograph No. 9 Methods of Soil Analysis, Parts 1-2 

U.S. Department of Agriculture (USDA) 
 Natural Resources Conservation Service, Textural Soil Classification 

U.S. Environmental Protection Agency (EPA) 
EPA Method 600/2-78-054 Field and Laboratory Methods Applicable to Overburdens and Minesoils 

EPA SW-846 Test Methods for Evaluating Solid Waste, Physical/Chemical Methods 

1.3 SUBMITTALS 

Imported Growth Media Product Information 
 

A. Provide and submit the source site location including detailed mapping no later than 10 days prior to 
Work involving growth media. 

B. Provide and submit copies of all laboratory and field test reports within 24 hours of receipt of the test 
results. Laboratory testing of at least 3 soil samples from source area collected in presence of 
ENGINEER.  Sample locations and depth determined by ENGINEER.   

C. Soil parameters include the following parameters, or as specified in the Special Provisions using 
USDA classification and test methods as described in ASA/SSSA Monograph No. 9, except for lead 
and arsenic which shall be analyzed using EPA SW-846: 

1. Texture class and particle size. 

2. pH 

3. Saturation percent. 

4. Conductivity (EC) in mmhos/cm. 

5. Percent organic matter. 

6. Available nitrogen (NO3), phosphorus (P), and potassium (K). 

7. Metals. 
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D. Provide and submit analyses of the exchangeable sodium percentage (ESP) as requested by 
ENGINEER when pH is greater than 8.0, when EC is greater than 2.0 and mean annual precipitation is 
less than 19 inches, or where sodic soils are known to exist.  ESP shall be analyzed using methods 
described in ASA/SSSA Monograph No. 9.  Acid-base accounting (ABA) shall be analyzed where the 
soil source is in known mineralized areas and in accordance with EPA-600/2-78-054. 

1.4 DEFINITIONS 

 Topsoil 1.4.1
Topsoil is defined as natural, friable soil representative of productive, well-drained soils in the area, free of 
subsoil, stumps, rocks larger than 1 inch in diameter, brush, weeds, toxic substances, and other material 
detrimental to plant growth. Usually the upper, outermost layer of soil containing the highest concentration 
of organic matter and microorganisms and is where most of the biological soil activity occurs (A Horizon 
Material). 

 Growth Media 1.4.2
Topsoil (A Horizon Material) and subsoil (B Horizon Material) meeting all textural, physical, and chemical 
requirements shall be considered growth media after it has been excavated.  

PART 2 PRODUCTS 

2.1 GROWTH MEDIA 

 On-Site Growth Media 2.1.1
Topsoil and subsoil to be used as growth media shall be reasonably free of trash, rocks, and hard lumps of 
soil, stumps, or brush.  Remove and dispose of noxious weeds prior to stripping topsoil.  Suitable topsoil 
shall contain sod or soils with large amounts of humus and other organic materials to promote plant growth.  
Obtain approval from ENGINEER for the suitability of the subsoil as growth media.  Stockpile suitable soil 
separately from unsuitable soil in a manner to prevent erosion or contamination. 

 Imported Growth Media 2.1.2
A. Imported growth media shall be fertile, friable material of an organic composition and characterized as 

loam, sandy loam, sandy clay loam, clay loam, silty clay loam, or silt loam in accordance with the 
USDA textural classification.  Growth media shall be reasonably free of trash, rocks, and hard lumps 
of soil, stumps, and brush. Proposed imported growth media source shall be free of noxious weeds; 
Growth media from a source site with noxious weeds will be rejected. Clay textured soils with more 
than 40% clay are unsuitable for use.  

B. Imported growth media shall meet the requirements in Table 1. 

TABLE 1- IMPORTED GROWTH MEDIA GRADATION REQUIREMENTS 

Fraction Particle Size (mm) Maximum % of Soil 
(-10 Mesh) Fraction 

Sand 0.05 - 2.0 70 

Silt 0.002 - 0.05 70 

Clay Less than 0.002 40 

Gravel Larger than 2.0 Max.  % of total sample1 
1A maximum of 20% of the total soil sample is allowable; however, any quantity greater than 10% will not be included in the 
basis for payment. 
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C. Imported growth media pH shall be between 5.5 and 8.0.  The maximum pH limit may be extended to 
8.5 if the soil ESP is less than 10.  The ESP shall not be greater than 15%.  Soil saturation percent shall 
be less than 85% and greater than 25%. 

D. Imported growth media shall have EC less than 4 milliSiemens per centimeter (mS/cm).  

E. The organic content shall be not less than 1.5%.   

F. ABA shall indicate that no acid-forming materials are present (i.e., net neutralizing).   

PART 3 EXECUTION 

3.1 SITE DEVELOPMENT 

Complete Site development including clearing and grubbing as necessary in accordance with SECTION 
02120 CLEARING AND GRUBBING to prepare the borrow area for topsoil and subsoil excavation.  
Remove and dispose of refuse in accordance with SECTION 02213 DEBRIS AND STRUCTURE 
DISPOSAL.  

3.2 TOPSOIL AND SUBSOIL EXCAVATION AND STOCKPILING 

A. Excavate and salvage topsoil and subsoil from the borrow area in separate operations, where practical, 
to the depths specified or as requested by ENGINEER.  

B. Strip and stockpile the first lift, comprised of the existing upper 6 inches of topsoil, unless a thinner or 
thicker lift is requested by ENGINEER. 

C. Separately strip the second lift, comprised of the underlying subsoil. 

D. Stockpile the first lift (topsoil) and second lift (subsoil) in separate piles.  Locate the stockpiles where 
they will not impair drainage.  Shape and smooth stockpiles to facilitate measurement of the piles. 

E. Install BMPs and sediment controls at the stockpile locations as described in the Erosion and Sediment 
Control Plan and requested by ENGINEER.  

F. Removal of growth media, including excavation and stockpile, is separate from other excavation 
related to the Project.  Exercise care to avoid the incorporation of any deleterious subsoil or mine waste 
materials. 

G. ENGINEER will determine the amount of stripped topsoil to be left at the borrow area for borrow area 
reclamation. 

3.3 IMPORTED GROWTH MEDIA 

Pay all costs involved, including royalties, permits, and other costs for developing the growth media source, 
including borrow site reclamation.  Costs shall be included in the Bid and no separate payment will be 
made. 

3.4 GROWTH MEDIA PLACEMENT (ALL SOURCES) 

A. Place growth media after the areas to be covered have been properly prepared and all Work in the area 
has been completed and approved by ENGINEER.   

B. Roughen the surface of all slopes to receive growth media and scarify smooth slopes perpendicular to 
the slope to facilitate holding the growth media in place.  
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C. Break up ordinary sod or soil containing grass roots before placement of topsoil such that 90% of the 
mass of the sod or soil can pass through a 2-inch sieve opening prior to placement; screening is not 
required. ENGINEER may request additional efforts to break up excessive sod masses. 

D. Place and spread growth media to the lift thicknesses specified in the Contract Documents. 

E. Do not over compact the vegetative backfill. For areas which have been compacted by multiple passes 
of equipment, rip the surface to a depth of 12 inches using rippers that are spaced no further than 18 
inches apart.  

F. After the cover soil has been spread and prior to seeding, remove and dispose of all large clods, hard 
lumps, rocks, and large roots (over 6 inches in diameter), litter or other foreign material (exposed scrap  
iron, timbers, etc.).  The cover soil shall be brought to a friable condition via agricultural methods 
(disking or an approved alternative) to an average depth of 4 inches, or as specified by ENGINEER. 

G. Do not place growth media in areas of standing water, excessively wet or muddy areas, or over snow. 

3.5 SITE RECLAMATION  

Grade the growth media borrow site to blend with existing contours and provide positive drainage 
following completion of topsoil and subsoil removal. Replace and spread stockpiled topsoil evenly over the 
borrow area as approved by ENGINEER. 
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SECTION III 
SPECIAL PROVISIONS 

1. INTRODUCTION 
This section of the Contract Documents describes the Work required as shown on the Drawings.  
For any discrepancies between the Special Provisions and the Technical Specifications, the 
Special Provisions will govern. For the purposes of this Project, the terms “Engineer” and 
“Owner” are synonymous throughout the Contract Documents, Special Provisions, Drawings and 
Figures, and Technical Specifications and refer specifically to Pioneer Technical Services, Inc. 
(Pioneer). The term “Multistate Trust” refers specifically to the Greenfield Environmental 
Multistate Trust, LLC not individually but solely in its representative capacity as Trustee of the 
“Site”, more particularly described as the Soda Springs Plant Superfund Site Soda Springs, 
Idaho. The term “Subcontractor” and “Contractor” are synonymous and refer to the construction 
contractor responsible for performing the Work under this Subcontract. Pioneer will determine 
the meaning of project-related parties referenced in the Contract Documents if the party is not 
included in the definitions above, or if any ambiguity exists. 
 
Pioneer will choose the successful Subcontractor in consultation with Hydrometrics, Inc. 
(Hydrometrics) and the Multistate Trust, and subject to the approval of the United States (U.S.) 
Environmental Protection Agency (EPA).  The EPA may also consult with the Idaho Department 
of Environmental Quality (DEQ) on the approval of the Selected Firm.  Collectively, the EPA 
and IDEQ may be referred to in this Bid Solicitation and elsewhere as the “Beneficiaries” since 
they are the governmental entities that have certain approval rights over the Multistate Trust with 
respect to the Site.   
     
The selection of the Subcontractor will be based on the criteria described in this Bid Solicitation, 
the information you provide, and any other factors deemed appropriate. As a private entity, 
Pioneer is not subject to any governmental, public procurement or external contractor selection 
requirements. Pioneer reserves the right to negotiate with more than one Subcontractor 
responding to this Bid Solicitation. 
 

2. PROJECT DESCRIPTION  
The Site is located north of and adjacent to the City of Soda Springs, Idaho and comprises 
approximately 150 acres, of which 50 acres contain structures and facilities proposed for 
demolition.  The Site is located east of State Highway 34, approximately 3 miles north of the 
intersection with U.S. Highway 30. The Monsanto Chemical Company Soda Springs, Idaho 
phosphate processing plant is located west of the Site along Highway 34.  Crop and rangeland 
are found on the north, east, and south sides.  All Work will be completed on private lands 
owned by the Multistate Trust and are subject to ongoing corrective actions being conducted 
under the Resource Conservation and Recovery Act (RCRA). 
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This Project more particularly involves removal and disposal of liquids and solids from the 10-
Acre Pond, construction of a lined on-Site Repository, grading and compacting waste delivered 
to the on-Site Repository by the demolition contractor, and site regrading and restoration.   

3. SITE AND OTHER INFORMATION 
The information contained in this Bid Solicitation and any information, documents, reports, 
maps, data and other materials of any kind or nature provided directly or indirectly by the 
Multistate Trust in connection with the Site including, without limitation, the Background 
Documents and Technical Data, are provided solely as references for the convenience of Bidders 
and Subcontractor.  All such information is presented “as is, where is” and “with all faults.”  The 
Multistate Trust does not make, and hereby expressly disclaims, all representations, warranties, 
covenants or guaranties, express or implied, with respect to such information and materials, 
including, without limitation, as to the accuracy, completeness, usability, merchantability and 
fitness for any particular purpose of such information.  Bidders are solely responsible for 
ensuring that the information contained in their Bid is accurate and complete. Reliance on the 
contents of this Bid Solicitation or any communications with or information provided by the 
Multistate Trust is at the Bidder’s sole risk.  A Bidder’s incorrect assumptions about the Site or 
the nature or extent of the Work under this Subcontract will not be considered a basis for a 
revision to the Subcontract, Schedule, or compensation under the Subcontract.  Should Bidder 
believe that there might be a material error or mistake in this Bid Solicitation, the proposed 
Subcontract or any other information provided by the Multistate Trust, immediately notify 
Pioneer in writing by e-mail of the matter.  The Bidder is solely and fully responsible for the 
contents of their individual Bid; Pioneer and the Multistate Trust are not liable for any errors or 
assumptions.  Pioneer and Multistate Trust will have no liability or obligation to the Bidder or 
any other person or entity under or in connection with this Bid Solicitation. 

4. THE TRONOX BANKRUPTCY AGREEMENTS 
This Subcontract is subject and subordinate in all respects to the terms, conditions, provisions 
and requirements of the Consent Decree and Environmental Settlement Agreement (see 
Supplementary Conditions Exhibit D) and the Multistate Trust Agreement (see Supplementary 
Conditions Exhibit E) (collectively, the “Tronox Bankruptcy Agreements”).  By submitting a 
Bid, Subcontractor acknowledges that it has read and is familiar with the Tronox Bankruptcy 
Agreements and agrees to perform the Work in accordance with the Tronox Bankruptcy 
Agreements and the Subcontract Documents. 

5. PRE-BID CONFERENCE AND INSPECTION OF SITE  
Prospective Bidders shall attend a mandatory pre-bid conference on the date specified in the 
Invitation for Bids. Prospective Bidders shall be present at the pre-bid conference to be eligible 
to bid on the Project. In accordance with the Instructions to Bidders and the General Conditions, 
Subcontractor shall be satisfied as to the construction conditions by personal examination of the 
Project area of the proposed Work and any other examination and investigation that 
Subcontractor deems necessary to make as to the nature of the construction and the difficulties 
potentially associated with the Project.  Subcontractor shall promptly report in writing by e-mail 
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to Pioneer any conflict, error or discrepancy that Subcontractor may discover and shall obtain a 
written interpretation from Pioneer before bid submittal or proceeding with the Work. 

6. CONDITIONS TO ENTER THE SITE 
Each representative for the prospective Bidder and its subcontractors planning to visit the Site in 
connection with this Bid Solicitation, must execute and provide to the Multistate Trust a signed 
and executed Standard Release, Waiver and Indemnity (RWI) in the form provided in Section 2. 
Prospective Bidders shall deliver the signed RWI form to a Multistate Trust representative at the 
Mandatory Pre-Bid Walkthrough and with the Bid.  Each individual attendee at the Pre-Bid 
walkthrough or any subsequent Site visits shall review the RWI form prior to the Pre-Bid 
Conference and/or Site visit and shall provide a signed copy of the RWI to the Multistate Trust 
prior to participation in any on-Site activities.   
 
Bidder shall conduct any additional Site visits during normal working hours and shall not disturb 
any ongoing operations at the Site.  Access to the Site may be arranged through Scott Rigby at 
telephone number (208) 221-4340. Bidder must comply with all applicable Site safety 
requirements during Site visits or testing performed by Bidder.   
Bidder is not required to conduct any subsurface testing, or exhaustive investigations of Site 
conditions. 
 
On request, and to the extent the Multistate Trust has control over the Site, and schedule 
permitting, the Multistate Trust will provide Bidder access to the Site to conduct such additional 
examinations, investigations, explorations, tests, and studies as Bidder deems necessary for 
preparing and submitting a successful Bid. The Multistate Trust will not have any obligation to 
grant such access if doing so is not practical because of existing operations, security or safety 
concerns, or restraints on the Multistate Trust’s authority regarding the Site. 
Bidder shall comply with all applicable laws and regulations regarding excavation and location 
of utilities, obtain all permits, and comply with all terms and conditions established by the 
Multistate Trust or by property owners or other entities controlling the Site with respect to 
schedule, access, existing operations, security, liability insurance, and applicable safety 
programs. 
 
Bidder shall fill all holes and clean up and restore the Site to its pre-investigation condition upon 
completion of such explorations, investigations, tests, and studies. 
Bidder shall obtain all permits necessary to complete any investigation completed by Bidder.  All 
costs associated with any Site visit or investigation are at the sole expense of the Bidder.   

7. RIGHT TO SUBMITTED MATERIALS  
All bids, responses, inquiries, reports, charts, displays, schedules, exhibits, graphs, maps, and 
other materials provided to Pioneer or the Multistate Trust regarding this Bid Solicitation will 
become the property of the Multistate Trust. The Multistate Trust will have the right to use any 
ideas or materials provided regardless of whether a bid is selected or rejected. 
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8. PROJECT RELATED CONTACTS  
Multistate Trust Project Manager: 
  
 

Greenfield Environmental Multistate Trust, LLC  
1928 Eagle Crest Drive 
Draper, UT 84020 
Telephone: (480) 319-3638 
Contact: Lars Peterson, PMP. P.G. 
 

Mr. Peterson is responsible for general oversight of the Project and ensuring flow of 
information between simultaneous operations (SIMOPS) being completed at the Site for the 
benefit of the Multistate Trust.  The Project Manager and Construction Manager will 
communicate as needed with the Multistate Trust’s Coordinator for this Project.   
 
Construction Manager:  
 

Hydrometrics, Inc. 
3020 Bozeman Ave., 
Bozeman, MT 59601 
Telephone: (406) 431-1637 
Contact: Mark Rhodes, P.E. 

Mr. Rhodes is responsible for coordinating this Project’s outcomes with the Multistate Trust’s 
expectations and will provide necessary answers to facilitate construction work.  
 
Site Demolition Project Manager: Pioneer Technical Services, Inc. 

201 E. Broadway, Suite C 
Helena, Montana 59601 
Telephone: (406) 457-8252 
Contact: Joel Gerhart, P.E. 

Mr. Gerhart is responsible for direct interaction with and coordination of the parties 
constructing or overseeing the Site Demolition Project and is acting as the Engineer of Record 
for this Contract.  The Engineer of Record includes but is not limited to the traditional Engineers 
and Owners rights under the Contract, and the responsibilities and status during construction as 
set forth in the General Conditions and Supplementary Conditions. 

9. REGULATORY COMPLIANCE AND PERMITS 

Permits are not required for the portions of the Work performed on-Site. However, all project 
work must comply with all substantive requirements of permits that would otherwise apply to the 
Work. Subcontractor shall comply with all normally applicable permit conditions and 
stipulations of any permits obtained by Pioneer, Hydrometrics, and the Multistate Trust. Failure 
to comply with these Plan(s) and permit(s) is grounds for immediate termination of this 
Subcontract.  

Subcontractor shall obtain all other permits required for the Work prior to starting construction 
and shall comply with the provisions of any potentially applicable permits already obtained by 
Pioneer, Hydrometrics and the Multistate Trust. The cost to secure all other permits is incidental 
to the Work, including permit requirements for maintenance, record keeping, and reporting. 
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Submit copies of all permits to Pioneer prior to initiating the Work. Delay by Subcontractor in 
making any required applications/submittals may delay permitting and will not be grounds for 
any extension of Contract Time.  

10. SIMULTANEOUS OPERATIONS (SIMOPS) 
Several SIMOPS will require coordination throughout the Work and Subcontractor is required to 
manage and coordinate with other SIMOPS that will affect construction activities, access and 
scheduling. The SIMOPS will be discussed and documented during the pre-bid meeting, the 
preconstruction conference and daily SIMOPS and toolbox meetings throughout this project. 
Work being completed at the site by other construction contractors, Multistate Trust, and current 
tenants relies directly on the scheduled performance of the Work under these Contract 
Documents.  Subcontractor shall coordinate the Work under this Subcontract with the Person in 
Charge(PIC)/SIMOPS Site Lead defined in the Project HSSE Plan (Pioneer 2018a). (included in 
work of others as specified herein to ensure that the related work items are successfully 
coordinated. Subcontractor shall coordinate its Work with the work of others as needed to 
minimize potential conflicts and meet related project schedules. Subcontractor shall include the 
related sequencing constraints specified herein as a part of the Progress Schedule. Anticipated 
activities at the Site during the project include: 
 

• Operating, monitoring and maintenance activities. 
• Field data collection. 
• Demolition of Site buildings and facility infrastructure. 
• Removal of existing lined pond and accompanying contaminated water. 
• Construction of an on-Site Repository. 
• Installation of a containment liner system. 
• Excavating, hauling, and placing of waste materials. 
• Site remediation and reclamation activities. 
• Remedial investigation drilling activities 
• Installing a new water line to the Main Office Building. 
• Construction Oversight. 
• Quality Control/Quality Assurance (QA/QC) testing. 

11. PROJECT MILESTONES 
Project milestones for all projects have identified. These project milestones are critical, any 
delays will impact this project and any other projects occurring simultaneously. Any delays 
caused by the Subcontractor may be grounds for termination of this Contract and/or 
Subcontractor may be assessed liquidated damages. Table 11-1 summarizes the Project 
milestones. 
 

Table 11-1: Project Milestones 
 

Milestone Date Complete: 
Demolition Project Mobilization (by others)  May 11, 2018 

DRAFT



 

 

Road Construction and Improvements (by others)  June 8, 2018 
Pond Project Mobilization (this Project)  June 22, 2018 
On-Site Repository Subgrade Excavation (by others)  June 8, 2018 
On-Site Repository Finished Construction (this Project)  August 10, 2018 
Complete Waste Haul to the on-Site Repository (all projects)  October 5, 2018 
On-Site Repository Completion and Cap (this Project)  November 16, 2018 
Site Cleanup and Demobilization (all projects)  November 30, 2018 
 
 
Protect all existing utilities, roadways and infrastructure necessary for the continued use of the 
site at all times. Subcontractor shall preserve and protect utilities, roadways and infrastructure 
until they ready for removal or rehabilitation. Coordinate and sequence construction activities as 
needed to work around existing utilities, roadways and infrastructure. 

Subcontractor shall repair any damage to the existing utilities, roadways and infrastructure at no 
cost to the Multistate Trust or Pioneer. Subcontractor shall coordinate with the Multistate Trust, 
Hydrometrics, Pioneer, the existing tenants and other constructors working at the Site to 
sequence and time and removal of existing utilities, roadways and infrastructure as part of the 
work.   
.   

12. SAFETY 
Subcontractor is responsible for all necessary safety measures and precautions. All on-Site 
workers and Subcontractors shall comply with all applicable requirements of the Site-wide 
Health Safety, Security, and Environment (HSSE) Program Plan (HSSE Program) (Pioneer, 
2018a) and the Site Demolition, Remediation and Reclamation, Field Activities, and 
Construction Oversight Site-Specific Health and Safety Plan (SSHASP) (Pioneer, 2018b). 
Portions of the Site may contain hazardous materials or substances. Subcontractor and all on-Site 
personnel, including all subcontractors and their employees under Subcontractor's supervision 
shall comply with all Occupational Safety and Health Administration (OSHA) Regulations 
including 29 CFR 1910.120, Hazardous Waste Operations and Emergency Response 
(HAZWOPER).  Ensure and provide documentation to Pioneer that all on-Site workers have 
completed the 40-hour HAZWOPER course and are current with the annual eight (8)-hour 
refresher course.  
 
Prepare and submit to Pioneer the Subcontractor’s SSHASP in accordance with the Technical 
Specifications, in compliance with the Project SSHASP (Pioneer 2018b) and all applicable laws, 
standards and regulations.  Prepare the plan in accordance with the following U.S. Department of 
Labor OSHA standard practices: Safety and Health Standards 29 CFR 1910 (General Industry), 
OSHA 29 CFR 1910.120 Hazardous Waste Operations and Emergency Response, Safety and 
Health Standards 29 CFR 1926 (Construction Industry), and Occupational Safety and Health 
Guidance Manual for Hazardous Waste Site Activities (U.S. Department of Health and Human 
Services, Public Health Service, Centers for Disease Control, and National Institute for 
Occupational Safety and Health).   
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At a minimum, address the following elements in the Subcontractor’s SSHASP: staff 
organization, responsibilities, and authorities; Site description; hazard analysis for each task or 
operation; general and site-specific training; personal protection equipment (PPE); medical 
surveillance; personal and environmental exposure monitoring including air monitoring for on-
Site workers; standard operating safety procedures, controls, and work practices; 
communications; illumination; Site control measures; personal hygiene and decontamination; 
equipment decontamination; emergency equipment and first aid; emergency response and 
contingency procedures; and logs, reports, and recordkeeping.  
  
The SSHASP shall include a discussion of training, safety procedures, training certificates, risk 
assessments, planning procedures, inspection procedures, and other requirements necessary to 
educate all personnel, employees, subcontractors, suppliers, vendors, and others used on the 
Project. Pioneer will review the SSHASP and Subcontractor shall incorporate all necessary 
revisions, enhancements, and additional measures requested by Pioneer.  
Pioneer will participate in regular safety meetings and will conduct regular safety checks and 
audits to verify to the extent feasible that Subcontractor is following all applicable requirements 
under Subcontractor’s SSHASP. Pioneer may at any time stop Work to reassess operations and 
safety considerations as needed to adapt to changing Site conditions or previously unrecognized 
hazards. Pioneer will participate with Subcontractor throughout the Project in all safety planning 
efforts as a partner to enhance the safety of all parties working on the Site. 
 
Failure to comply with all applicable safety requirements is cause for immediate Work 
stoppage and/or grounds for termination of the Subcontract.  At a minimum, Subcontractor 
and all lower-tier subcontractors shall comply with the following general safety requirements at 
all times: 

• Subcontractor’s employees and lower-tier subcontractor’s employees shall wear hard 
hats, high-visibility safety vests, safety toe shoes, leather gloves, long-sleeved shirts, and 
safety glasses with side shields.   

• Subcontractor’s employees and lower-tier subcontractor’s employees shall not operate 
cell phones while driving. 

• Subcontractor’s employees and lower-tier subcontractor’s employees shall observe a 
maximum speed limit of 15 mph when driving on the Site. 

• Subcontractor’s employees and lower-tier subcontractor’s employees shall wear safety 
belts at all times when driving or riding in a vehicle or operating equipment. 

• First aid kits and fire extinguishers are required in all field vehicles and equipment. 
• No drugs, alcohol, or firearms are allowed on the Site or in employees’ vehicles. 
• No eating or drinking is allowed in the Work area(s). 

13. SITE PROTECTION AND COORDINATION 
Protect all wells, buildings, fences, utilities, roadways and infrastructure necessary for the 
continued use of the Site at all times. Subcontractor shall preserve and protect all facilities until 
they are ready for removal or rehabilitation. Coordinate and sequence construction activities as 
needed to work around and protect all existing facilities that are not specified for removal or 
demolition. 
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Subcontractor shall repair any damage to the existing Site facilities at no cost to the Multistate 
Trust or Pioneer. Subcontractor shall coordinate with the Multistate Trust, Hydrometrics, 
Pioneer, the existing tenants and other contractors working at the Site to sequence and time any 
removal of existing facilities as part of the Work.  

14. DESCRIPTION OF INDIVIDUAL BID ITEMS  
The Work, methods of measurement, and methods of payment for each Bid Item are stated in 
this section. The Special Provisions, Technical Specifications, and Drawings as a whole apply to 
the Work. Subcontractor shall complete all Work under the Subcontract in accordance with the 
Special Provisions, Technical Specifications, and Drawings in their entirety. Subcontractor shall 
perform all Work described herein.  
 

Bid Item 1 Mobilization, Demobilization, Bonding and Insurance 

Work Description:  
The Work includes those actions necessary for transporting and moving personnel, equipment, 
supplies, and incidentals to and from the project area; obtaining necessary permits; establishing 
all offices and facilities necessary for Work on the project area; paying premiums on Contract 
bonds; paying insurance for the Subcontract; submitting and obtaining approval of all submittals 
specified in the Technical Specifications, Special Provisions, and Drawings; and for other work 
and operations that must be performed or costs incurred before performing Work for the Project.  
Mobilization costs for subcontracted work shall be included.  Administration, bonding, 
insurance, and preparation of project-related pre-work submittals and documents shall be 
included in mobilization.  Subcontractor’s costs for preparing submittals for specific plans 
related to specific Bid Items may be included in the cost of each specific Bid Item. This Bid Item 
applies to all Work as described in these Special Provisions.  
 
Construction Office and Other Facilities: Provide all necessary office, storage, trash, and 
sanitation facilities for Subcontractor’s operations.  Locate office facilities at the designated 
staging areas as shown on the Drawings. Office facilities for weekly construction meetings with 
Subcontractor, Multistate Trust, and Pioneer are available at the Multistate Trust office.  Provide 
and maintain typical portable sanitation facilities commonly used at job sites. 
 
Multistate Trust will facilitate access to existing electrical distribution lines where feasible.  
Install all electrical service connections to Subcontractor’s office facilities and Work areas as 
needed and provide and maintain power to the Project throughout the Work.  
  
No littering will be allowed on the project area. Provide and maintain suitable garbage 
receptacles at the staging area and other locations within the project area as appropriate. Cover 
and physically secure the garbage receptacles to prevent loss of contents by weather or wildlife.  
Empty the garbage receptacles as needed and ensure that the garbage is properly disposed of at a 
licensed landfill facility. Inform employees and lower-tier subcontractors of the locations of the 
garbage receptacles, instruct them not to litter, and require that all garbage generated on site is 
disposed of properly. 
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Set up the facilities, maintain them during construction, and dismantle them at the end of the 
Project. 
 
Staging Areas: Equipment and materials staging areas shall be located in and limited to areas 
shown on the Drawings.  Obtain approval from Pioneer of any additional space needed or 
modifications to the boundaries of the staging areas before starting Work.  
 
Immediately following completion of construction, leave the staging areas in a neat and clean 
condition as required in the Technical Specifications. Grade and finish all staging area access 
roads and parking areas in accordance with the Special Provisions and Technical Specifications. 
 
Site Security: Subcontractor is responsible for site security and shall retain security personnel or 
implement other security measures at Subcontractor’s own discretion and expense.  Install locks 
on all gates to prevent public access to the project area during construction stoppages greater 
than two (2) hours, including night times. No itemized payment will be made for site security 
under this Contract.  Any losses occurring as a result of a security breach are the responsibility of 
Subcontractor. 
 
Post signage at all entrances to inform passers-by of restricted access, and to direct visitors to 
check in at the construction office.  Provide personnel at the site to monitor all traffic, and 
accompany or direct visitors and deliveries appropriately.  

 
Good Housekeeping and Material Handling: Take all reasonable precautions to prevent 
pollution of air, soil, and water associated with the construction activities. Suspend the handling 
and hauling of waste both on-Site and off-Site if winds with sustained readings (average hourly 
rate) of 15 miles per hour (mph) or more evolve.    

 
Subcontractor is responsible for hazardous material containment and cleanup for all materials 
including motor oil, hydraulic and transmission fluid, antifreeze, brake fluid, and all other 
materials and chemicals used in the maintenance of equipment and machinery. Store all fuel, oil, 
grease, and other such materials in one location within the staging areas. Store all materials in a 
bermed, plastic-lined (minimum of 30 mil) storage area with a capacity of 110 percent (110%) of 
the volume of all combined containers. Absorbent material shall be available on site at all times 
for cleanup of any spills.  Subcontractor shall immediately notify Pioneer of any spill of such 
materials prior to initiating cleanup. 
 
Remove from the project area all refuse resulting from use, servicing, or repair of equipment. 
Remove any non-functioning equipment that will not be repaired on site within five (5) days of 
breakdown. Remove and dispose of all trash and debris at a state-licensed solid waste 
management facility as specified in the Technical Specifications.  Only waste specified in Bid 
Item 6 Waste Placement and Compaction may be disposed of in the on-Site Repository. 
 
Road Protection and Maintenance:  Take all necessary precautions to prevent damage to roads 
located outside of the project area, including the asphalt access road and parking area from the 
Site entrance to the Site Office area.  Repair any damage caused by Subcontractor’s traffic at no 
additional cost to Pioneer, Multistate Trust or other construction contractors working at the site.   
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Materials:  Identify a safe area for delivery and storage of all materials subject to approval by 
Pioneer. Store and prevent mixture of stockpile materials at the project area (e.g., growth media, 
subsoil, aggregates, etc.) during the Work. Store miscellaneous materials required for the Work 
as recommended by the supplier or in accordance with the Special Provisions or applicable 
Technical Specifications. Replace damaged materials at no additional cost to Pioneer or 
Multistate Trust.   

Work Included:  
 

• Mobilize and demobilize to and from the project area with all necessary equipment to 
complete the Work. 

• Provide insurance and bonding for the Subcontract. 
• Obtain all required permits and provide copies to Pioneer. 
• Prepare and submit all preconstruction submittals to Pioneer for approval. 
• Provide and remove temporary offices, storage, and sanitation facilities. 
• Provide site security. 
• Site winterization and maintenance throughout the winter shutdown period, if needed. 
• Dispose of all trash and debris generated by Subcontractor at a state-licensed solid waste 

management facility. 
• Provide all labor, tools, equipment, materials, and incidentals necessary to complete the 

Work as specified.  

Measurement Bid Item 1 
 
No measurement for Bid Item 1 Mobilization, Demobilization, Bonding and Insurance will be 
made. 

Payment Bid Item 1 
 
Payment for Bid Item 1 Mobilization, Demobilization, Bonding and Insurance will be based on 
the lump sum price bid as shown on the Bid Form of the Contact Documents.  Fifty percent 
(50%) payment for this Bid Item will be allowed once Subcontractor submits Bond and 
Insurance Certificates, fully mobilizes to the project area, and obtains approval on all submittals 
required prior to beginning Work.  Full payment for this item will be allowed after Subcontractor 
completes the Work for the remainder of the Subcontract, completes final cleanup work, and 
fully demobilizes equipment and materials from the project area.  The Bid price for this item 
must not exceed ten percent (10%) of the total Bid price. 
 

Bid Item 2 Implement Construction Best Management Practices 

Work Description:  
Implement Best Management Practices (BMPs) during all phases of the Project as requested and 
approved by Pioneer to prevent the pollution of State waters by the Work. Pioneer will provide a 
site-specific Storm Water Pollution Prevention Plan (SWPPP) in accordance with the EPA’s 
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National Discharge Elimination System (NPDES) Construction Storm Water Permit. Comply 
with applicable conditions and stipulations of the SWPPP. 
    
Implement and maintain BMPs for all temporary access and haul roads, at the toe of fill slopes, 
around stockpiles, and surface runoff channels located within or adjacent to areas disturbed by 
construction. Construct temporary run-on/runoff ditches as approved by Pioneer and in 
accordance with the Technical Specifications and the SWPPP. Implement and maintain 
additional BMPs at the request of Pioneer. Inspect and maintain BMPs during and/or after all 
precipitation and snowmelt events. Upon completion of the Work, remove all BMPs, if 
appropriate, or leave in working condition any BMPs as requested and approved by Pioneer. 
 

BID ITEM 2.1 INSTALL STRAW WATTLES 
Provide, install, clean, and maintain certified weed-free 12-inch diameter straw wattles in 
accordance with the manufacturers’ instructions and the Technical Specifications. Provide 
American Excelsior Premium Straw Wattles, or equivalent, as approved by Pioneer. Install 
additional straw wattles or replace damaged areas as requested by Pioneer. 
 

BID ITEM 2.2 INSTALL SILT FENCE 
Provide, install, clean, and maintain silt fence in areas requested by Pioneer. Provide and install 
filter fence in accordance with the Technical Specifications. 
 

BID ITEM 2.3 INSTALL STORM WATER CONTROL BERMS 
Install and maintain storm water control berms along the perimeter of disturbed areas as 
requested by Pioneer.  Run-on control berms will be located along the uphill perimeter of 
disturbed areas to prevent storm water runoff from entering Work areas.  Runoff control berms 
will be constructed along the downhill perimeter of disturbed areas to collect and direct storm 
water runoff.  Pioneer will stake the alignment of the berms where needed. 

Work Included:  
 

• Submit specifications of straw wattles and silt fence. 
• Provide, install, clean, and maintain straw wattles and silt fence where requested by 

Pioneer. 
• Provide and apply temporary seed where requested by Pioneer. 
• Construct and maintain runoff control berms where requested by Pioneer. 
• Implement, maintain, and remove BMPs as requested and approved by Pioneer. 
• Provide all labor, tools, equipment, materials, and incidentals necessary to complete the 

Work as specified. 

Measurement Bid Item 2.1 through Bid Item 2.3   
 
Measurement for Bid Item 2.1 Install Straw Wattles will be by the actual number of linear feet 
(to the nearest linear foot) of straw wattles installed and maintained as measured by Pioneer.   
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Measurement for Bid Item 2.2 Install Silt Fence will be by the actual number of linear feet (to 
the nearest linear foot) filter fence installed and maintained as measured by Pioneer.   
 
Measurement for Bid Item 2.3 Install Storm Water Control Berms will be by the actual number 
of linear feet (to the nearest linear foot) of runoff control berms installed and maintained as 
measured by Pioneer.   
 

Payment Bid Item 2.1 through Bid Item 2.3 
 
Payment for Bid Item 2.1 Install Straw Wattles will be based on the unit price bid per linear foot 
as shown on the Bid Form. 
 
Payment for Bid Item 2.2 Install Silt Fence will be based on the unit price bid per linear foot as 
shown on the Bid Form. 
 
Payment for Bid Item 2.3 Install Storm Water Control Berms will be based on the unit price bid 
per linear foot as shown on the Bid Form. 
 

Bid Item 3 Provide Water 

Work Description:  
Develop a site-specific Dust Control Plan in accordance with the Technical Specifications and 
submit the plan to Pioneer for approval prior to beginning Work. Apply water for dust control as 
required at the excavation areas, stockpiles, haul roads, and other areas as requested by Pioneer 
and as required by applicable air quality standards. Water may also be required for compaction 
of embankment and waste materials, cleaning equipment and highway approaches, and watering 
other areas to control dust as requested by Pioneer.  
 
Obtain water from the on-Site hydrants installed by the Demolition Subcontractor and shown on 
the Drawings. The Multistate Trust will pay the City of Soda Springs water bill for the water 
used for the Work. Ensure the water supply meets all requirements of the Technical 
Specifications.   
Water from the 10-Acre Pond may be used within the on-Site Repository for waste compaction 
as described in Bid Item 7 10-Acre Pond Dewatering. 
 
Provide, install, operate and maintain all tanks, pumps, pipes, and filling equipment needed to 
meet the demands of the Work.  Ensure that the water loading areas and any required water 
supply equipment are prepared and readied for use prior to beginning any Work that may require 
watering. Install storm water BMPs at the water loading area as requested by Pioneer. Payment 
for BMPs installed at the water loading area will be made under Bid Item 2 Implement 
Construction Best Management Practices. 
 
Provide and have available on site at all times during construction one or more fully-functional 
operated water trucks with a total minimum capacity of 4,000 gallons. The trucks and water 
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delivery systems must be approved by Pioneer prior to any use on Site.  Trucks shall be equipped 
with spray bars capable of spreading water uniformly across the surface to be watered and with 
spray nozzles capable of watering the tops and sides of stockpiles. Apply water to any area on 
Site within 30 minutes of any request to do so by Pioneer.  Failure to comply with these 
requirements as specified is cause for immediate work stoppage and/or termination of the 
Subcontract. 
 
Apply water to subgrades and embankments in quantities and a manner to ensure that the 
subgrade and embankment are compacted in accordance with these Special Provisions and with 
the Technical Specifications. Apply water at the locations and in the amounts needed to properly 
complete the Work. 

Work Included:  
 

• Provide and have available at all times during construction the required number of fully-
functional operated water trucks with a minimum total capacity of 4,000 gallons. 

• Provide necessary water supply equipment to obtain water from water loading areas. 
• Apply water to haul roads, stockpile areas, excavation areas, road embankments, and 

other construction areas as requested by Pioneer. 
• Maintain records of water withdrawals. 
• Provide all labor, tools, equipment, materials, and incidentals necessary to complete the 

Work as specified. 

Measurement Bid Item 3  
 
No measurement for Bid Item 3 Provide Water will be made.  

Payment Bid Item 3  
 
Payment for Bid Item 3 Provide Water will be based on the lump sum amount bid as shown on 
the Bid Form. 
 

Bid Item 4 Roads and Staging Areas 

Work Description: 
Work for this item includes grading, dust control, housekeeping, vehicle decontamination 
cleanup, signage and other Work as needed to maintain roads and staging areas. Maintain all 
roads as necessary to facilitate the Work.  Repair damage to any road caused by Subcontractor, 
including rutting, breaking up of asphalt, loss of gravel, loss of shape, damage to culverts, 
plugging of drainage culverts and ditches, and other damage, or as identified by Pioneer. 
 
Inspect all Site roads and approaches regularly to ensure that vegetation, materials, stockpiles, or 
other obstructions are not encroaching to an extent that impairs visibility or safety.  Remove 
obstructions as requested by Pioneer to maintain clear sight paths, provide adequate sight 
distances, and ensure visibility for all vehicles using the roads, including light duty vehicles. 
Inspect, clean, and maintain all culverts and bridge crossings throughout the Work. 

DRAFT



 

 

Prevent the release of materials from haul vehicles by using bed liners, covering loads, wetting 
loads, or other methods as appropriate.  Immediately cleanup any materials spilled on roadways.   
 
Provide dust control in accordance with the Technical Specifications for all roads utilized by 
Subcontractor.  Apply water and grade roads as needed to minimize dust levels for health, safety, 
and convenience.  
 
Install, operate and maintain a decontamination station to prevent migration of weeds onto, 
within, or off the Site and prevent tracking of waste from the Site onto the public roadways. 
 
Subontractor shall develop and submit a Traffic Control Plan to Pioneer for approval prior to any 
Work at the Site.  The Demolition Subcontractor will supply, install, and maintain temporary 
signage and traffic control devices at the main Site entrance in accordance with the Demolition 
Subcontractor’s approved Traffic Control Plan.  Provide and maintain all other temporary 
signage and traffic control devices in accordance with the approved Traffic Control Plan. Provide 
and install mounting posts for all temporary traffic control signs meeting the applicable 
requirements of the Idaho Department of Transportation and the Technical Specifications. 
Subcontractor shall stop Work at any time that all required signage is not posted and fully 
functional. 
 
Subcontractor shall securely set and locate signs and other temporary traffic controls, so they are 
visible to the public at all times when in use.  Dismantle, cover, or turn from view all temporary 
traffic control signage and other devices on roadways at times when traffic control is not 
required.  Employ sufficiently secure methods to cover or turn signs from view to prevent 
accidental uncovering or turning into view by wind or weather. 
 
The Work requires internal traffic control to coordinate haul traffic and routes with other entities 
working on the Site.  Coordinate with Pioneer as needed to plan, implement, sequence, maintain, 
and adjust all traffic controls necessary to ensure safe and efficient operations. 
 
Subcontractor shall operate road cleaning and washing equipment to clean the paved approaches 
at Highway 34 as often as necessary to ensure that no debris is tracked onto public roads. Provide 
fully functional, operated industrial wet-type street sweepers to remove debris from the paved 
internal tracking areas.  Ensure that all public roads are maintained free of tracked material at all 
times during the Work.  If Pioneer observes or is otherwise made aware of material tracked onto 
public roads, Subcontractor shall cease all traffic to and from the public roads until the public 
roadways are cleaned. Provide all traffic control necessary to sweep public roads (if sweeping is 
needed). Subcontractor shall specify traffic control necessary for sweeping public roads in the 
Traffic Control Plan. 
 
Upon completion of the Work, all roads, culverts, ditches, and staging areas shall be left in a 
finished condition as approved by Pioneer and in accordance with the Technical Specifications. 
Asphalt surfaces shall be clean. All ditches shall be free of any debris. Finish grading shall 
consist of crowning and sloping the road surfaces, creating rolling dips, regrading side ditches to 
restore positive drainage, and grading and/or compacting as necessary to provide a smooth, 
durable surface meeting the surface smoothness requirements of the Technical Specifications. 
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Subcontractor shall perform all road maintenance necessary throughout the work to ensure roads 
are safe and to support effective site operations.  Maintain the roads in a condition that is safe 
and easily usable for all light duty vehicles, drilling equipment, and other uses anticipated during 
this Project.  

Work Included: 
 

• Develop and submit a Traffic Control Plan. 
• Repair and maintain roads. 
• Install and maintain temporary drainage measures as required. 
• Provide temporary signage, flaggers, and other traffic control devices as specified in 

Subcontractor’s Traffic Control Plan. 
• Provide dust control. 
• Install, use, maintain, and remove decontamination station. 
• Coordinate with other work at the site as required. 
• Provide all labor, tools, equipment, materials, and incidentals necessary to complete the 

Work as specified. 

Measurement Bid Item 4 
 
No measurement for Bid Item 4 Roads and Staging Areas will be made.  

Payment Bid Item 4 
 
Payment for Bid Item 4 Roads and Staging Areas will be based on the lump sum amount bid as 
shown on the Bid Form. 
 

Bid Item 5 Construct On-Site Repository 

Work Description:  
 
Waste materials and soils generated during the 10-Acre Pond Removal Action and Site 
Demolition will be disposed of in a new on-Site Repository.  Construct the on-Site Repository as 
described herein and shown on the Drawings.   
 
The Demolition Subcontractor will complete bulk excavation of the on-Site Repository under a 
separate Project.  Excavation is anticipated to be substantially completed prior to the Notice to 
Proceed date of this Project.  The Demolition Subcontractor will construct the on-Site Repository 
subgrade and perimeter berm to the lines and grades shown on the Drawings within a vertical 
tolerance of 0.2 feet.  Stripped topsoil and excess excavation will be stockpiled near the on-Site 
Repository at the locations indicated on the Drawings. 
 
Implement dewatering methods within the on-Site Repository area as necessary to complete the 
Work. Groundwater is not expected to be encountered; however, storm water will have to be 
managed during construction.  Install, maintain, and operate collection trenches, sumps, and 
pumps as required for excavation dewatering.  Maintain on Site sufficient fuel, hoses, pumps, 

DRAFT



 

 

and other miscellaneous equipment to provide uninterrupted pumping if necessary.  The cost of 
dewatering and storm water management is incidental to this Bid Item and no separate payment 
will be made.  Prior to placing waste in the on-Site Repository, storm water may be discharged 
on the ground.  Dewater the leachate collection and removal system (LCRS) sump immediately 
prior to placing cushion material in the on-Site Repository.  Once waste placement begins, 
including calcine, storm water within the on-Site Repository will be considered leachate.. 
Maintain the leachate level below elevation 6,023 feet in the leachate sump for the duration of 
the Work.  Recirculate leachate removed from the LCRS within the on-Site Repository.  If 
necessary, dispose of excess leachate off-Site in accordance with all applicable permits and laws.  
Include leachate monitoring, handling, and disposal in the Subcontractor Dewatering Plan.  The 
cost of leachate management is incidental to this Bid Item and no separate payment will be 
made. 
 
Prepare the on-Site Repository subgrade, excavate the bottom liner anchor trench, and install the 
bottom liner system and leachate collection and removal system (LCRS). Backfill and compact 
the bottom liner anchor trench.  Fill the on-Site Repository as described in the Technical 
Specifications and Bid Item 6 Waste Placement and Compaction.  Install the gas vent system, 
cover liner system, toe drains, and cover soil. 
 
The bottom liner anchor trench shall be backfilled in maximum 1-foot compacted lifts.  Ensure 
that geosynthetic materials are not damaged during anchor trench backfill.  Pioneer will provide 
the Subcontractor with at least one standard Proctor moisture-density test (ASTM D-698) result 
for the on-Site Repository berm soil.  Bottom liner anchor trench backfill shall be compacted to a 
minimum of 92% of the standard Proctor maximum dry density.  Test anchor trench in-place 
density using a certified nuclear densometer (ASTM D-6938) at a minimum frequency of one 
test per 750 linear feet per lift, at locations selected by Pioneer.  Submit nuclear densometer test 
results to Pioneer_within 2 days of testing.  The costs for all testing associated with anchor 
trench backfill are incidental to on-Site Repository construction. 
 

BID ITEM 5.1 SUBGRADE PREPARATION 
Construct the bottom liner subgrade to the lines and grades shown on the Drawings.  The 
subgrade shall meet the requirements of Technical Specifications Section 02440, 
GEOSYNTHETIC CLAY LINER, Part 3.3.  Remove all organic material, debris, construction 
stakes, soil particles greater than 3 inches, and sharp stones from the subgrade surface.  Compact 
the subgrade to a firm, unyielding surface free of wheel ruts, footprints, or other abrupt grade 
changes.  The subgrade surface must be smooth enough to limit bridging of the overlying GCL 
to less than 1 inch. 
 
Compact bottom liner subgrade to a minimum of 90% of the standard Proctor maximum dry 
density.  Pioneer will provide the Subcontractor with at least one standard Proctor moisture-
density test (ASTM D-698) result for the on-Site Repository soil.  Test subgrade in-place density 
using a certified nuclear densometer (ASTM D-6938) at a minimum frequency of three tests per 
acre, at locations selected by Pioneer.  Rework and retest failing areas.  Submit nuclear 
densometer test results within 2 days of testing.  The costs for all subgrade testing are incidental 
to Bid Item 5.1. 
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At the time of GCL installation, the subgrade must be free of standing water, snow, or ice.  
Pioneer and the Subcontractor must approve of the subgrade condition each day in writing prior 
to deploying GCL.  Maintain the subgrade to the accepted condition and correct all deficiencies 
that appear after acceptance of the subgrade. 

BID ITEM 5.2 GEOSYNTHETIC CLAY LINER (GCL) 
Meet the requirements of Technical Specifications Section 02440, GEOSYNTHETIC CLAY 
LINER, except as modified herein.  The GCL shall be a needle-punch, reinforced geosynthetic 
composite consisting of granular sodium bentonite encapsulated between two geotextile layers.  
Bentonite shall be high-swelling sodium bentonite, first quality product mined and processed 
specifically for the purpose of manufacturing a GCL.  Fabric encapsulation shall not contain 
broken needles or fragments. The GCL shall be factory-manufactured for the purpose of 
providing a hydraulic barrier. GCL shall be Cetco Bentomat DN or approved equal. 
 
GCL rolls shall be a minimum of 100 feet long.  Rolls shorter than 100 feet may be supplied but 
may not exceed 5% of the total square footage produced for this project. 
 
The finished GCL product shall meet the MARV requirements specified in Table 2 – GCL 
Properties. 
 

Table 2 – GCL Properties 

Parameter Test Method Frequency Test Standard 

Bentonite Mass 
per Unit Area 

ASTM D-5993 

1 per lot(1) 

0.75 lb/ft2 MIN 

Bentonite Swell 
Index (2 grams) 

ASTM D-5890 24 ml MIN 

Bentonite Fluid 
Loss, ml 

ASTM D-5891 18 ml MAX 

Bentonite 
moisture content 

ASTM D-5993 35% MAX(2) 

Geotextile 
Density 

ASTM D-5261 5.9 oz/yd2 MIN 

Hydraulic 
Conductivity 

ASTM D-5887 5 x 10-9cm/sec MAX 

Tensile Strength ASTM D-6768 45 lb/in MIN 
Peel Strength ASTM D-6496  3.5 lb/in MIN 
Shear Strength ASTM D-6243 1 per lot or 1,000,000 ft2 500 psf MIN(3) 

Notes: 
(1) All material used on the project must be from the sampled lot(s). 
(2) Bentonite moisture content measured after incorporation into GCL. 
(3) Hydrated internal shear strength measured at 200 psf normal stress. 

 
The GCL shall be warranted from the date of installation acceptance on a pro-rata basis against 
Manufacturer’s defects for a period of at least 5 years.  Installation shall be warranted against 
defects in workmanship for a period of 1 year from the date of installation acceptance.  Submit 
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material and installation warranties to Pioneer within 30 calendar days of final acceptance of the 
GCL installation. 
 
Minimum panel overlap is 6 inches for longitudinal seams and 24 inches for horizontal (butt) 
seams.  Do not install horizontal seams on slopes steeper than 4:1 (H:V).  Orient cross-slope 
seam overlap so that seams are shingled in the direction of the grade.  During installation, mark 
each panel with a logical identification code that can be easily referenced. 
 
Visually inspect all GCL for imperfections, faulty, or suspect areas for possible damage prior to, 
during, and after installation.  All such defective liners shall be marked and repaired.  Liners that 
cannot be repaired shall be removed from the work area and replaced. 
 
Use a temporary, smooth rub sheet when sliding textured FML over the in-place GCL to reduce 
friction.  Alternatively, fan the FML to create an air cushion between the FML and GCL when 
sliding the FML.  Repair or replace any GCL damaged or displaced during FML installation. 
 
Only low ground pressure, rubber tired equipment (e.g. ATV with contact tire pressure less than 
7 psi) may be operated directly on the GCL.  Equipment operating on the GCL shall not make 
sharp turns or sudden starts or stops.  Equipment may be used for transporting supplies across the 
GCL but may not be used to transport personnel. Personnel shall wear rubber-soled footwear that 
does not damage GCL. 

BID ITEM 5.3 FLEXIBLE MEMBRANE LINER (FML) 
Meet the requirements of Technical Specifications Section 02420, FLEXIBLE 
GEOMEMBRANE LINER, except as modified herein.  All FML installed for this project shall 
be 60 mil double-sided textured high density polyethylene (HDPE).  Submit Manufacturer 
certifications that the FML product meets the MARV requirements specified in Table 3 – FML 
Properties, as certified by the Manufacturer. 
 

Table 3 – FML Properties 

Property Test Method Test 
Frequency 

Test Standard 

 
Raw Material (Resin)    
Density (g/cm3) ASTM D-1505 N/A ≥0.932 
OIT (minutes) ASTM D-3895 N/A 100 
FML    
Thickness (mils) 
Minimum Average 
Lowest Individual Reading 

ASTM D-5994 Every roll 
 

57 
54 

Asperity Height (mils) ASTM D-7466 Every 2 rolls 16 
Density (g/cm3) ASTM D-1505 200,000 lb ≥0.94 
Tear Strength (pounds) ASTM D-1004 50,000 lb 42 
Tensile Strength - each 
direction 
1. Yield Stress (lb/in) 
2. Break Stress (lb/in) 
3. Yield Elongation (%) 
4. Break Elongation (%) 

ASTM D-6693 
Type IV 20,000 lb 

 
 

126 
90 
12 

100 
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Puncture Resistance (lb) ASTM D-4833 50,000 lb 90 
Stress Crack Resistance(1) 
(hours) ASTM D-5397 200,000 lb 500 

Oxidative Induction Time – 
Standard OIT (min ave)(1,2) ASTM D-3895 200,000 lb 100 

Carbon Black Content(1) ASTM D-4218 20,000 lb 2 – 3% 
Carbon Black Dispersion(1) ASTM D-5596 50,000 lb  
Seam Strength    
Peel Strength (hot wedge), lb/in ASTM D-6392 

500 - 1,000 ft 
91 

Peel Strength (extrusion), lb/in ASTM D-6392 78 
Shear Strength (all), lb/in ASTM D-6392 120 

Notes: 
(1) Engineer confirmation testing is not required for these properties. Confirmation tests may be completed at 

Engineer’s discretion. 
(2) Manufacturer may substitute High Pressure OIT testing (ASTM D-5885) for Standard OIT. Test standard 

for High Pressure OIT is 400 min. 
 
 
Rolls of FML shall be labelled with lot and roll numbers matching those certified by the 
Manufacturer.  On delivery of FML to the Site, Pioneer or Hydrometrics shall collect samples for 
confirmation testing.  A sample of an appropriate length for confirmation testing shall be cut 
from one roll for each lot.  One half of the sample will be used by Hydrometrics for confirmation 
sampling, and the other half will be provided to the Subcontractor for independent testing if 
desired.  Hydrometrics will send the confirmation sample to a third-party laboratory for testing 
as indicated in Table 3 – FML Properties.  Hydrometrics will pay for this confirmation testing. 
Each lot that fails any confirmation test will be rejected.  The Contractor is responsible for costs 
associated with confirmation testing of replacement material. 
 
The FML shall be warranted from the date of installation acceptance on a pro-rata basis against 
Manufacturer’s defects for a period of at least 10 years.  Installation shall be warranted against 
defects in workmanship for a period of 2 years from the date of installation acceptance. 
 
Anchor FML using edge trenches as shown on the Drawings. 
 
Add the following to Technical Specifications Section 02420, FLEXIBLE GEOMEMBRANE 
LINER, Part 1.3 Submittals: 

• Submit the following to Pioneer at least 7 days prior to beginning FML installation: 
o Installation layout drawings showing proposed panel layout including field seams 

and details.  Pioneer shall approve drawings prior to installing the geomembrane.  
This approval is for the concept only and actual panel placement will be 
determined by site conditions. 

o Installation Subcontractor’s geosynthetic Field Installation Quality Assurance 
Plan. 

• Submit the following to Pioneer within 30 calendar days of final acceptance of the FML 
installation: 

o As-built drawings showing actual geomembrane placement, seams, test locations, 
and repair locations. 

o QC documentation and field testing results (destructive and non-destructive tests). 
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o Material and installation warranties. 
 
Add the following to Technical Specifications Section 02420, FLEXIBLE GEOMEMBRANE 
LINER, Part 3.4 Seaming: 

3.4.2 Heat Seams 
C. Seams shall be generally oriented parallel to slopes. 
D. Orient cross-slope seam overlap so that seams are shingled in the direction of the 

grade to prevent potential for runoff flow to pond on the seams. 
E. Minimize number of field seams in corners, odd-shaped geometric locations, and 

outside corners. 
F. Keep butt seams at least 10 feet horizontally away from toe of slope. 
G. Use a sequential seam numbering system compatible with panel numbering 

system. 
H. Provide a qualified seaming supervisor who shall provide direct supervision over 

other welders as necessary. 
I. Welding equipment shall be equipped with gauges showing temperatures in 

apparatus.  Fusion welder shall also display the apparatus speed. 
J. Seaming shall not proceed when adverse weather conditions jeopardize the 

integrity of the liner installation.  Demonstrate that acceptable seaming can be 
performed by completing acceptable trial welds.  Seaming shall not take place 
when the ambient air temperature is below 35°F or above 100°F except with 
approval of Pioneer. 

K. Do not begin seaming on liner until all trial seam test samples made by the 
equipment to be used passes tests as defined below. 

L. Extend seaming to the outside edge of panels to be placed in the anchor trench. 
M. If seaming operations are carried out at night, provide adequate illumination. 
N. Visually inspect all seams. Mark suspect or defective areas and repair prior to 

covering FML. 
 

3.4.3 Hot Wedge Welding 
A. Welding apparatus shall be a double track, self-propelled device equipped with an 

electronic controller which displays applicable temperatures. 
B. Clean seam area of dust, mud, moisture, and debris immediately ahead of welder. 
C. Protect against moisture build-up between sheets. 

 
3.4.4 Extrusion Welding 

A. Extrusion welds shall be used for detail seaming around repairs and penetrations. 
B. Hot-air tack adjacent pieces together using procedures that do not damage the 

FML. 
C. Clean and smooth FML surfaces by disc grinder or equivalent. 
D. Extrudate rod or bead shall be made from the same type resin as the FML.  

Additivies shall be thoroughly dispersed and material shall be free of 
contamination by moisture or foreign matter. 

E. Purge welding apparatus of heat-degraded extrudate before welding. 
 

3.4.5 Trial Welds 

DRAFT



 

 

A. Perform trial welds on FML samples to verify adequate seaming methods and 
conditions. 

B.  Perform one trial weld for each welding apparatus and operator at the start of 
each seaming period daily and once every five hours thereafter. Perform 
additional trial welds whenever changes in climatic conditions could affect seam 
quality. 

C. Make trial welds under the same surface and environmental conditions as the 
production welds (i.e., in contact with subgrade and similar ambient temperature).  
Trial weld shall be at least 2 feet long and shall be made by joining pieces of 
geomembrane at least 8 inches wide each.  Obtain four 1-inch wide test specimens 
from the trial weld. 

D. Quantitatively test specimens for peel adhesion and then for shear strength using a 
field extensiometer provided by the Installation Subcontractor. Test the inside and 
outside tracks for double-track seams.  Allow Pioneer and Hydrometrics to 
observe testing. 

E. Trial weld specimens shall pass when the results shown in Table 3 – FML 
Properties are achieved for both peel and shear test.  The break, when peel testing, 
must be a ductile film tear bond, occurring in the liner material itself and not 
through peel separation. 

F. Repeat the trial weld, in its entirety, when any of the trial weld samples fail in 
either peel or shear.  If any of the repeat trial weld samples fail, the welding 
machine shall not be accepted for seaming until the deficiencies have been 
corrected and a passing trial weld achieved. 

G. No welding equipment or welder shall be allowed to perform production welds 
until equipment and welders have successfully completed trial weld. 

 
3.4.6 Non-Destructive Testing 

A. Non-destructively test the full length of all field seams by one of the methods 
described below. 

B. Vacuum Testing. Vacuum box tests shall be performed on all extrusion welds.  
The vacuum box equipment and test procedure shall conform to this specification 
and shall be performed in accordance with ASTM D-5641, Standard Practice for 
Geomembrane Seam Evaluation by Vacuum Chamber.  Apply soapy water 
solution to the seam area to be tested.  The vacuum box, equipped with a 
transparent viewing window, shall be centered over the seam area and a vacuum 
of 3 pounds per square inch shall be drawn.  The seam area shall be visually 
monitored for any soap bubbles for 15 seconds.  Seam testing shall continue by 
overlapping a minimum of 3 inches between each test interval.  All defects shall 
be marked for repair. 

C.  Air Pressure Testing. Air pressure tests shall be performed on all double-wedge 
fusion seams.  The air pressure test equipment and procedures shall conform to 
this specification and shall be performed in accordance with ASTM D 5820, 
Standard Practice for Pressurized Air Channel Evaluation of Dual Seamed 
Geomembranes.  Seal both ends of the seam to be tested.  Insert the pressure 
needle into the seam’s air channel.  Pressurize the air channel through the needle 
between 25 and 30 pounds per square inch (psi).  Monitor any pressure drops for 
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5 minutes.  A loss of pressure in excess of 4 psi or a continuous loss of pressure is 
an indication of a leak.  Terminate the test by relieving the pressure from the 
opposing end of the seam.  The pressure shall immediately drop to zero upon 
opening the opposing end of the seam.  If this does not occur, the seam channel 
shall be checked for obstructions and retested.  All defects shall be marked for 
repair.  Air pressure test holes shall be repaired by extrusion welding. 

D.  Spark Testing. Spark testing shall be completed in accordance with ASTM D 
6365 in areas where both air pressure testing and vacuum testing is not possible.  
Spark test equipment shall include a hand held holiday spark tester and 
conductive wand that generates a high voltage.  Place an electrically conductive 
tape or wire beneath the seam prior to welding.  Complete a calibration check on a 
trial seam containing a non-welded segment ensuring the test identifies the defect.  
Test completed seams by enabling the spark tester and moving slowly over the 
length of the seam at a distance of 1 inch.  A spark indicates a hole in the seam 
that must be repaired. 

 
3.4.7 Destructive Testing 

A. Destructive test samples shall be analyzed at an initial frequency of one test per 
500 linear feet of seam for each seam type.  After 10 consecutive passing tests are 
obtained, the destructive test frequency may be reduced to one test per 1,000 
linear feet.  Pioneer or Hydrometrics shall determine destructive test locations. 

B. A minimum of one extrusion weld destructive test will be completed. 
C. Cut samples for destructive tests and repair the sample area.  Destructive test 

samples shall be a minimum of 12 inches wide by 36 inches long.  Cut the sample 
into 12-inch lengths. Retain one portion for field testing.  Give two portions to 
Hydrometrics for laboratory testing and archiving. 

D. Cut the field test portion into 1-inch specimens and test using a field 
extensiometer.  Test a minimum of 5 samples for peel and shear.  Test both tracks 
for hot wedge seams.  Allow Pioneer and Hydrometrics to observe field testing.  
Field testing is for QC purposes and will not be used for acceptance. 

E. Hydrometrics will send one portion of each sample to a third-party laboratory for 
QA acceptance testing. Hydrometrics will pay for laboratory testing.  The 
laboratory will cut the sample into 1-inch test specimens.  Test requirements are 
shown in Table 3 – FML Properties.  The laboratory sample will pass if 4 out of 5 
specimens meet the test requirements and no individual result is less than 80% of 
the test requirement.  The break, when peel testing, must be a ductile film tear 
bond, occurring in the liner material itself and not through peel separation. 

F. Do not cover the FML with another material until passing destructive laboratory 
test results are obtained.  Hydrometrics will provide test results within 5 business 
days of obtaining sample. 

 
3.4.8 Failed Destructive Test Procedure 

A. If a seam fails a destructive test, the seam shall be reconstructed between 2 passed 
test locations. Alternatively, the seaming path may be traced to an intermediate 
location at least 10 feet minimum from the failed test or where the seam ends.  Do 
this in both directions from the location of the failed test.  Destructively test at the 
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new location.  If sample passes, then the seam shall be reconstructed or capped 
between the test sample locations.  If any sample fails, the process shall be 
repeated to establish the zone in which the seam shall be reconstructed.  The 
Subcontractor shall pay all costs associated with retesting failed destructive 
seams. 

 
Add the following to Technical Specifications Section 02420, FLEXIBLE GEOMEMBRANE 
LINER, Part 3.5 Protection: 

C. Only low ground pressure, rubber tired equipment (e.g. ATV with contact tire 
pressure less than 7 psi) may be operated directly on the FML.  Equipment 
operating on the FML shall not make sharp turns or sudden starts or stops.  
Equipment may be used for transporting supplies across the FML but may not be 
used to transport personnel. 

D. Personnel shall wear rubber-soled footwear that does not damage FML. 
E. Utilize a temporary rub sheet under generators and other potential sources of heat 

or chemical contamination. 
 
Replace the portion of Technical Specifications Section 02420, FLEXIBLE GEOMEMBRANE 
LINER, Part 3.6 Repair and Replacement, with: 

A. Perform FML repair or replacement at Subcontractor’s expense. 
B. Examine all seams and non-seam areas of the geomembrane for defects, holes, 

blisters, undispersed raw materials, and any sign of contamination by foreign 
matter. 

C. Repair and non-destructively test each suspect location in both seam and non-
seam areas.  Do not cover geomembrane at locations that have been repaired until 
test results with passing values are available. 

D. Remove damaged geomembrane and replace with acceptable geomembrane 
materials if damage cannot be satisfactorily repaired. 

E. Agreement upon the appropriate repair method shall be decided between Pioneer 
and Subcontractor by using one of the following repair methods: 

i.  Patching - Used to repair large holes, tears, undispersed raw materials and 
contamination by foreign matter. 

ii.  Abrading and Re-welding - Used to repair short section of a seam 
iii.  Spot Welding - Used to repair pinholes or other minor, localized flaws or 

where FML thickness has been reduced. 
iv.  Capping - Used to repair long lengths of failed seams. 
v.  Flap Welding - Used to extrusion weld the flap (excess outer portion) of a 

fusion weld in lieu of a full cap. 
vi. Remove an unacceptable seam and replace with new material. 

F. The following procedures shall be observed when a repair method is used: 
i.  All FML surfaces shall be clean and dry at the time of repair 

ii. Surfaces to be repaired by extrusion welds shall be lightly abraded to 
assure cleanliness. 

iii.  Cuts used to remove damaged FML or create patches shall have rounded 
edges. 
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iv.  Extend patches or caps at least 6 inches for extrusion welds and 4 inches 
for wedge welds beyond the edge of the defect, and around all corners of 
patch material. 

G. Number and log each repair. 
H. Non-destructively test each repair. 
I. Individual repairs in excess of 200 linear feet shall require a destructive test at 

Subcontractor’s expense. 
 
Delete the following from Technical Specifications Section 02420, FLEXIBLE 
GEOMEMBRANE LINER: 

• In Part 3.3.C, the sentence, “Expose no more than 500 square yards of flexible 
geomembrane at any one time.” 

• Part 3.4.1 Sewn Seams 
• Part 3.8 Covering 

BID ITEM 5.4 GEOCOMPOSITE DRAINAGE LAYER 
Meet the requirements of Technical Specifications Section 02430, GEOCOMPOSITE 
DRAINAGE LAYER, except as modified herein.   
 
The geocomposite drainage layer shall consist of a 250-mil geonet heat laminated on both sides 
to an 8-ouce nonwoven geotextile.  The finished geocomposite product shall meet the 
requirements specified in Table 4 – Geocomposite Properties.  Values are MARV unless noted 
otherwise. 
 

Table 4 – Geocomposite Properties 

Property Test Method Test 
Frequency 

Test Standard 

 
Geonet 
Core Thickness (mil) ASTM D-5199 50,000 ft2 250 
Transmissivity (gal/min/ft) ASTM D-4716 50,000 ft2 14 
Specific Gravity ASTM D-1505 50,000 ft2 0.94 
Tensile Strength (lb/in) ASTM D-7179 50,000 ft2 50 
Geotextile 
Mass per Unit Area (oz/yd2) ASTM D-5261 90,000 ft2 8 
Grab Tensile Strength (lb) ASTM D-4632 90,000 ft2 220 
CBR Puncture Strength (lb) ASTM D-6241 600,000 ft2 500 
Permittivity (sec-1) ASTM D-4491 600,000 ft2 1.2 
Water Flow (gpm/ft2) ASTM D-4491 600,000 ft2 90 
Apparent Opening Size (U.S. sieve, 
max) ASTM D-4751 600,000 ft2 80 

Geocomoposite 
Ply Adhesion (lb/in) ASTM D-7005 50,000 ft2 1.0 
Transmissivity  
(gpm/ft (m2/sec)) ASTM D-4716 600,000 ft2 2.0 (4x10-4) 

 
The FML installation shall be accepted by Pioneer prior to installation of geocomposite on top of 
the FML.  Do not operate equipment directly on the geocomposite. 
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Delete Technical Specifications Section 02430, GEOCOMPOSITE DRAINAGE LAYER, Part 
3.8 Covering.  Place cover material as specified in Bid Item 6 Waste Placement and Compaction. 

BID ITEM 5.5 LEACHATE COLLECTION AND REMOVAL SYSTEM (LCRS) 
Construct the LCRS to the lines and grades shown on the Drawings.  Install the LCRS after 
installing the bottom liner system in accordance with Bid Item 5 Construct On-Site Repository. 
 
Install the leachate sump riser as shown on the Drawings.  Sump riser shall be solid wall HDPE 
pipe conforming to ASTM D-3350 with minimum cell class values of 345464C.  Pipe shall be 
manufactured to standard dimension ratio (SDR) 17.  Bed the riser pipe in drain gravel and 
secure it in place for subsequent construction activities.  The portion of the riser pipe in the 
LCRS trench shall be perforated as shown on the Drawings. 
 
LCRS drain pipe shall be 4-inch nominal diameter perforated single wall corrugated HDPE 
conforming to ASTM F-667.  Perforations shall conform to American Association of State 
Highway and Transportation Officials (AASHTO) materials specification M252 or equal. Bed 
the drain pipe within the LCRS trench using drain gravel as shown on the Drawings.  Lay pipe to 
ensure positive drainage along its entire length.  Provide and install gasketed penetrations at 
sump riser pipe.  Provide and install soil tight end caps at the pipe ends. 
 
Drain gravel shall consist of well graded sand and gravel that is subrounded to round, screened 
and washed free of vegetable matter, clays, and other deleterious substances that could in time 
change the hydraulic conductivity of the drainage layer.  Submit documentation verifying the 
drain gravel meets the gradation (ASTM D-6913) and Atterberg limits (ASTM D-4318) 
specified in Table 5 – Drain Gravel Properties.  Place the drain gravel in a single layer, taking 
care to protect the drain pipe and underlying geosynthetics. 
 

Table 5 – Drain Gravel Properties 

Sieve Size Percent Passing(1) 

3/4" 100 
1/2" 89 – 100 
3/8” 40 – 70 
#4 0 – 15 
#8 0 – 5 

Atterberg Limits(2) 

Liquid Limit <40 
Plasticity Index <6 

(1) Gradation is equivalent to ASTM C-33 coarse aggregate #7.  
(2) Atterberg limit testing not applicable to materials with less than 1% passing the #40 sieve. 

 
Install a separation geotetextile fabric on top of the drain gravel as shown on the Drawings.  
Submit Manufacturer certification that separation geotextile meets the requirements specified in 
Table 6 – Separation Geotextile.  Values are MARV unless noted otherwise. 
 

Table 6 – Separation Geotextile 
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Property Test Method Test 
Frequency 

Test Standard 

 
Mass per Unit Area (oz/yd2) ASTM D-5261 90,000 ft2 5.9 
Grab Stength (lb) ASTM D-4632 90,000 ft2 158 
Trapezoid Tear Strength (lb) ASTM D-4533 90,000 ft2 55 
Apparent Opening Size (U.S. sieve, 
max) ASTM D-4751 600,000 ft2 70 

Permittivity (sec-1) ASTM D-4491  0.02 
 

BID ITEM 5.6 TOE DRAIN 
Construct the toe drain to the lines and grades shown on the Drawings.  Toe drain pipe shall be 
4-inch nominal diameter single wall corrugated HDPE conforming to ASTM F-667.  Pipe shall 
be perforated or solid depending on location, as shown on the Drawings.  Perforations shall 
conform to AASHTO M252 or equal. 
 
Bed toe drain pipe as shown on the Drawings using drain gravel meeting the properties specified 
in Table 5 – Drain Gravel Properties.  Install cleanouts at the locations shown on the Drawings.  
Cleanout spacing will not exceed 200 feet.  Cleanout riser pipe shall be 4-inch nominal diameter 
solid wall HDPE pipe conforming to ASTM D-3350 with minimum cell class values of 
345464C.  Pipe shall be SDR 26 or heavier.  Supply all necessary pipe fittings.  Compact fill 
around cleanouts by hand. 
 
Install a mesh screen on the discharge pipe as shown on the Drawings.  Mesh screen shall be 
constructed of stainless steel with 1/8-inch openings unless otherwise approved. 

BID ITEM 5.7 GAS VENT SYSTEM 
Construct the gas vent system as shown on the Drawings.  The gas migration layer will consist of 
a minimum 1 foot thick lift of granular calcine placed directly below the cover liner system.  
Place and compact gas migration layer to final grade and then excavate trenches for gas 
collection pipe.   
 
Gas collection pipe shall be 3-inch nominal diameter perforated single wall corrugated HDPE 
conforming to ASTM F-667, or approved equal.  Perforations shall conform to AASHTO M252 
or equal.  Bottom of gas collection pipe shall be approximately 9 inches below the top of the gas 
migration layer.  Backfill calcine over pipe and compact.  Use precautions necessary to protect 
gas collection pipe from traffic or other surface loads.  The finished gas migration layer shall 
meet the requirements of Bid Item 5.1 Subgrade Preparation. 
 
Gas vent pipe shall be 3-inch nominal diameter solid wall HDPE pipe conforming to ASTM D-
3350 with minimum cell class values of 345464C.  Pipe shall be SDR 26 or heavier.  Install a 
180-degree bend and mesh screen on each gas vent pipe as shown on the Drawings.  Mesh screen 
shall be constructed of stainless steel with 1/8-inch openings unless otherwise approved.  Supply 
all necessary pipe fittings. 
 
Construct a concrete collar at each gas vent pipe as shown on the Drawings and in accordance 
with ISPWC 701 Concrete Formwork, 702 Concrete Reinforcement, and 703 Cast-in-Place 
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Concrete.  Concrete shall be Class 3000.  Construct a pipe boot at each gas vent pipe as shown 
on the Drawings.  Ensure gas vent pipe remains vertical without excessively stressing the FML.   

BID ITEM 5.8 COVER SUBSOIL 
Cover subsoil will be obtained from excess soil stockpiled by the Demolition Subcontractor 
during on-Site Repository excavation and other site activities.  Additional subsoil may be 
excavated from the South Borrow Area.  The general locations for subsoil borrow sources are 
shown on the Drawings.  Subsoil shall be free of roots, debris, sharp rocks, soil particles 
exceeding 3 inches, and other deleterious material. 
 
Spread the subsoil layer with low ground pressure (less than 7 psi) equipment.  Place the subsoil 
layer from the bottom of the slope upward.  Spread the subsoil layer so that it “rolls” ahead of the 
equipment and does not slide against and potentially damage the geosynthetics.  Do not make 
tight radius turns on cover soil.  If sliding, wrinkling, or bunching of any geosynthetic material is 
observed, immediately stop placement of the subsoil layer.  Pioneer and the Subcontractor will 
examine any potentially damaged geosynthetics.  Subcontractor shall make necessary repairs at 
no additional cost. 
 
Haul roads may be constructed on the cover liner system for equipment exceeding 7 psi ground 
pressure.  Haul roads will be constructed with a minimum thickness of 3 feet of suitable 
compacted soil.  Pioneer and the Subcontractor must examine the underlying geosynthetics for 
damage if rutting exceeds 6 inches or at locations of spinning tracks or tires.  Subcontractor shall 
make necessary repairs at no additional cost.  Remove haul roads when they are no longer 
needed.  Loosen the top 6 inches of subsoil if it is heavily compacted in the haul road footprint. 
 
Lightly compact the subsoil to produce a uniform, stable surface.  This may be accomplished by 
tracking with tracked equipment, rolling with non-vibratory compaction equipment with a static 
weight of 1.5 tons or less, or other approved method.  The finished subsoil surface shall meet the 
lines and grades shown on the plans.  Demonstrate that the cover subsoil meets the required 
thickness.  The surface shall be tracked or lightly scarified to a depth of at least 1/2-inch to create 
a non-uniform interface with the cover growth media. 

BID ITEM 5.9 COVER GROWTH MEDIA 
Cover growth media (topsoil) will be obtained from the South Borrow Area as shown on the 
Drawings.  Growth media shall be free of debris, sharp rocks, soil particles or hard lumps 
exceeding 3 inches, and other deleterious material.  Intermittent organic debris is acceptable. 
 
Coordinate excavation of growth media borrow areas with Pioneer to minimize the area 
disturbed and ensure that only suitable materials are excavated.  Excavate, load, haul, and deliver 
clean borrow material to the repository cover.  Minimize the amount of stripped borrow source 
open at any time to reduce potential erosion.  Strip only that portion of the borrow source 
necessary to supply material scheduled for immediate hauling and/or stockpiling.  Reclaim and 
restore all disturbed areas outside the staked borrow area limits that are disturbed by 
Subcontractor operations at no additional cost. 
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Provide adequate access to and within the borrow area. Design and construct all necessary 
temporary haul roads to access the borrow source and placement areas for the anticipated loads 
and sizes of equipment used by Subcontractor. Obtain road building materials (if needed) from 
locations approved by Pioneer to construct temporary haul roads. Subcontractor’s cost to 
construct and reclaim temporary access roads is included in this Bid Item, and no separate 
payment will be made. 
 
Install and maintain all BMPs as identified in the SWPPP and as requested by Pioneer before 
stripping topsoil or performing any excavation. Inspect all erosion control measures as required 
in the SWPPP and repair or replace as necessary or as requested by Pioneer.  Implement all 
required BMPs prior to encountering freezing conditions. Apply water for dust control as 
requested by Pioneer.  Payment for BMPs will be made under Bid Item 2 Implement 
Construction Best Management Practices.  Water for dust control will be paid under Bid Item 3 
Provide Water.   
 
Spread growth media with low ground pressure (less than 7 psi) equipment.  Place the growth 
from the bottom of the slope upward.  Do not make tight radius turns on cover soil.   
 
Haul roads may be constructed on the cover liner system for equipment exceeding 7 psi ground 
pressure.  Haul roads will be constructed with a minimum thickness of 3 feet of suitable 
compacted soil.  Pioneer and the Subcontractor must examine the underlying geosynthetics for 
damage if rutting exceeds 6 inches or at locations of spinning tracks or tires.  Subcontractor shall 
make necessary repairs at no additional cost.  Remove haul roads when they are no longer 
needed and ensure subsoil in the haul road footprint meets the requirements of Bid Item 5.8 
Cover Subsoil. 
 
The finished growth media surface shall meet the lines and grades shown on the Drawings.  
Demonstrate that the cover growth media meets the required minimum thickness.  Grade growth 
media in finished areas to a uniform surface with a loose texture suitable for seeding.  Rip 
overcompacted areas to a depth of approximately 6 inches.  Remove debris and break up or 
remove large clods exceeding 6 inches in diameter.   
 
Track the 5:1 on-Site Repository side slopes once growth media is placed and graded.  Tracking 
shall be accomplished using a tracked low ground pressure vehicle equipped with grousers 
sufficient to groove the surface to at least 1/2-inch.  The tracking vehicle shall be operated so as 
to completely cover the slopes with grouser marks.  All grouser marks shall run perpendicular to 
the natural slopes.  The tracking vehicle shall be operated alternately between forward and 
reverse on each pass to eliminate damage from skid turns.  Track slopes when the growth media 
is sufficiently dry to support equipment. 
 
Once the cover growth media is constructed as specified, Pioneer and the Demolition 
Subcontractor will inspect the growth media for acceptance within 3 days.  If accepted, Pioneer 
will approve the finished cover growth media in writing, at which time the Demolition 
Subcontractor will be responsible for maintenance and seeding of the on-Site Repository. 

Work Included:  
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• Prepare on-Site Repository subgrade. 
• Install bottom liner system. 
• Install LCRS.  
• Install gas vent system. 
• Install cover liner system. 
• Install toe drain. 
• Install cover soils. 
• Provide all labor, tools, equipment, materials, and incidentals necessary to complete the 

Work as specified.  

Measurement Bid Item 5.1 through Bid Item 5.7 
 
No measurement for Bid Item 5.1 Subgrade Preparation will be made. 
 
Measurement for Bid Item 5.2 Geosynthetic Clay Liner (GCL) will be by the actual number of 
square yards (to the nearest square yard) of GCL installed as measured by Prime Contractor.  
Measurement includes the true area of the GCL surface plus designed burial in the anchor trench. 
 
Measurement for Bid Item 5.3 Flexible Membrane Liner (FML) will be by the actual number of 
square yards (to the nearest square yard) of FML installed as measured by Pioneer.  
Measurement includes the true area of the FML surface plus designed burial in the anchor trench. 
 
Measurement for Bid Item 5.4 Geocomposite Drainage Layer will be by the actual number of 
square yards (to the nearest square yard) of geocomposite installed as measured by Pioneer.  
Measurement includes the true area of the geocomposite surface plus designed burial in the 
anchor trench. 
 
No measurement for Bid Item 5.5 Leachate Collection and Removal System (LCRS) will be 
made. 
 
Measurement for Bid Item 5.6 Toe Drain will be by the actual number of linear feet (to the 
nearest foot) of toe drain pipe installed as measured by Pioneer.  Measurement will include 
perforated drain pipe, solid drain pipe, and cleanout riser pipe. 
 
No measurement for Bid Item 5.7 Gas Vent System will be made. 
 
Measurement for Bid Item 5.8 Cover Subsoil will be by the actual number of in-place cubic 
yards (to the nearest cubic yard) of cover subsoil installed as measured by Pioneer. 
 
Measurement for Bid Item 5.9 Cover  will be by the actual number of in-place cubic yards (to the 
nearest cubic yard) of cover growth media installed as measured by Pioneer. 

Payment Bid Item 5 
 
Payment for Bid Item 5.1 Subgrade Preparation will be based on the lump sum amount bid as 
shown on the Bid Form. 
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Payment for Bid Item 5.2 Geosynthetic Clay Liner (GCL) will be based on the unit price bid per 
square yard as shown on the Bid Form. 
 
Payment for Bid Item 5.3 Flexible Membrane Liner (FML) will be based on the unit price bid 
per square yard as shown on the Bid Form. 
 
Payment for Bid Item 5.4 Geocomposite Drainage Layer will be based on the unit price bid per 
square yard as shown on the Bid Form. 
 
Payment for Bid Item 5.5 Leachate Collection and Removal System (LCRS) will be based on the 
lump sum amount bid as shown on the Bid Form. 
 
Payment for Bid Item 5.6 Toe Drain will be based on the unit price bid per linear foot as shown 
on the Bid Form. 
 
Payment for Bid Item 5.7 Gas Vent System will be based on the lump sum amount bid as shown 
on the Bid Form. 
 
Payment for Bid Item 5.8 Cover Subsoil will be based on the unit price bid per cubic yard as 
shown on the Bid Form. 
 
Payment for Bid Item 5.9 Cover  will be based on the unit price bid per cubic yard as shown on 
the Bid Form. 

Bid Item 6 Waste Placement and Compaction  

Work Description:  
 
The Work includes disposing of waste materials and soils generated during the 10-Acre Pond 
Removal Action and Site Demolition in the on-Site Repository.  Waste will consist of pond 
solids, geosynthetics, and subgrade soils excavated from the 10-Acre Pond; various demolition 
debris and soils generated by the Demolition Subcontractor; calcine removed from the West 
Calcine Area by the Demolition Subcontractor; and any other soil or debris as requested by 
Pioneer. 
 
Waste generated by the Demolition Subcontractor will be delivered to the on-Site Repository by 
the Demolition Subcontractor.  All waste will be broken or otherwise reduced in size not to 
exceed a vertical dimension of 2 feet.  All material requiring size reduction will be resized at the 
demolition or source area before being transported to the on-Site Repository.  Large, flat pieces 
of debris shall be spaced to ensure soil or smaller debris can be compacted between pieces.  Pipe 
and other debris with significant void space shall be broken to assure voids can be filled with soil 
or small debris.  Large, long pieces (e.g. timbers, small pipe, beams, manufactured metal, etc.) 
will be placed horizontally in the cell as flat as possible to minimize voids.  Long pieces or sharp 
debris shall not be placed within 5 feet of the bottom or cover liner geosynthetics.  Cut or shred 
waste geosynthetics so they can be placed in the on-Site Repository in a maximum lift thickness 
of 2 feet while minimizing void space.  Unless otherwise approved by Pioneer, alternate lifts 

DRAFT



 

 

including large debris or geosynthetics with lifts of soil and small debris to promote compaction 
and minimize voids.  ACM debris will not be sized but will be properly containerized and placed 
in a location designated by Pioneer. 
 
A 3-foot thick cushion layer of calcine will be placed and compacted on the bottom liner prior to 
operating equipment in the on-Site Repository.  Calcine will be delivered to the on-Site 
Repository by the Demolition Subcontractor.  Spread the cushion layer with low ground pressure 
(less than 7 psi) equipment.  Place the cushion layer from the bottom of the slope upward.  An 
access ramp may be constructed from the top of the slope downward.  Spread the cushion layer 
so that it “rolls” ahead of the equipment and does not slide against and potentially damage the 
geosynthetics.  Do not make tight radius turns until the full cushion layer thickness is in place.  If 
sliding, wrinkling, or bunching of any geosynthetic material is observed, immediately stop 
placement of the cushion layer.  Pioneer and the Subcontractor will examine any potentially 
damaged geosynthetics.  Subcontractor shall make necessary repairs at no additional cost.  Install 
the cushion layer to full depth over the entire bottom liner footprint before placing other waste in 
the on-Site Repository. 
 
Ensure a minimum cushion layer thickness of 3 feet is maintained for all haul routes, turnouts, 
staging, and dump areas.  Pioneer and the Subcontractor must examine the underlying 
geosynthetics for damage at locations of spinning tracks or tires.  Subcontractor shall make 
necessary repairs at no additional cost.  Waste placement should begin at the edge of the on-Site 
Repository and proceed outward, building a pad onto which dumping will occur.  Low ground 
pressure equipment should push the waste onto the cushion layer until the first lift of waste is 
completed on the cushion layer.  Do not operate compaction equipment in the on-Site Repository 
until the first waste lift has been placed on top of the cushion layer. 
 
Waste will be placed in lifts not to exceed 2 feet.  Compact waste with a minimum of 8 passes (4 
cycles) of appropriate compaction equipment over the entire waste area.  This will likely include 
a padfoot roller for fine grained soil and smaller debris and a smooth drum roller for coarse soils 
and larger debris.  Additional compaction may be necessary to achieve a firm surface onto which 
subsequent lifts will be placed.  Add water as necessary to achieve specified compaction.  Water 
from the 10-Acre Pond may be used within the on-Site Repository. 
 
Construct waste lifts to a generally uniform elevation across the on-Site Repository footprint.  
Temporary slopes greater than 4 feet in height shall not exceed a slope of 3:1.  Grade waste 
along the on-Site Repository perimeter so that storm water in contact with waste is contained 
within the on-Site Repository. 
 
Proof roll the waste surface using a fully loaded haul truck.  Proof rolling shall occur at least 
once per week in the presence of Pioneer.  During the proof roll, the waste surface shall not 
result in permanent ruts exceeding approximately 6 inches in depth, rolling elastic deflection, or 
pumping.  Excessively wet waste soils shall be dried by discing, mixing with dry soils, or 
another method approved by Pioneer.  Pioneer may require additional proof rolling at any time if 
inadequate compaction or excessive moisture is suspected.  
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A minimum of 1 foot of calcine will be placed as the final lift along the top and side slopes of the 
on-Site Repository.  The calcine will provide a gas migration layer and cover liner system 
cushion layer.  Meet the subgrade and gas migration layer specifications in Bid Item 5 Construct 
On-Site Repository.  

Work Included: 
 

• Accept calcine cushion material from the Demolition Subcontractor and place and 
compact cushion layer. 

• Accept soil and demolition waste from the Demolition Subcontractor. 
• Spread, moisture condition, and compact waste.  Dry waste as needed. 
• Periodically proof roll waste. 
• Provide all labor, tools, equipment, materials, and incidentals necessary to complete the 

Work as specified.  

Measurement Bid Item 6 
 
Measurement for Bid Item 6 Waste Placement and Compaction will be by the actual number of 
in-place cubic yards (to the nearest cubic yard) of soil and waste placed in the on-Site Repository 
as measured by Pioneer.  The volume will be computed by comparing as-built surveys of the 
bottom liner system and the cover liner system subgrade (top of gas migration layer). 

Payment Bid Item 6   
 
Payment for Bid Item 6 Waste Placement and Compaction will be based on the unit price bid per 
cubic yard as shown on the Bid Form.  
 

Bid Item 7 10-Acre Pond Dewatering 

Work Description:   
 
The Work includes dewatering the existing 10-Acre Pond and transporting and disposing of the 
liquid at an off-site hazardous waste facility. 
 
Construct one or more sumps in the 10-Acre Pond from which liquid will be pumped.  Protect 
the pond liner system from damage to the extent practicable during dewatering.  Supply, install, 
maintain, and remove when completed all necessary equipment, labor, pumps, erosion and 
sediment controls, and incidentals needed to dewater the pond.  Sludge and filtered particles 
remaining once pumping of liquid is complete will be disposed of as described in the Technical 
Specifications and Bid Item 8 10-Acre Pond Waste Disposal. 
 
Waste disposal shall be tracked using a Uniform Hazardous Waste Manifest.  Submit a copy of 
each manifest signed by the transporter and disposal facility.  Each manifest shall include a 
disposal ticket from the waste disposal facility.  Load, transport, and dispose of 10-Acre Pond 
liquid in accordance with all applicable permits and laws. 
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Work Included: 
 

• Construct sump(s) in 10-Acre Pond. 
• Dewater 10-Acre Pond. 
• Transport and dispose of liquid at an off-site hazardous waste facility. 
• Provide all labor, tools, equipment, materials, and incidentals necessary to complete the 

Work as specified. 
 

Measurement Bid Item 7 
 
Measurement for Bid Item 7 10-Acre Pond Dewatering will be by the actual number of gallons 
(to the nearest gallon) of liquid removed from the 10-Acre Pond and disposed of off-site, as 
recorded on the disposal tickets from the waste disposal facility. 

Payment Bid Item 7 
 
Payment for Bid Item 7 10-Acre Pond Dewatering will be based on the unit price bid per gallon 
as shown on the Bid Form.  
 

Bid Item 8 10-Acre Pond Waste Disposal 

Work Description: 
 
The Work includes removing waste from the 10-Acre Pond and hauling to the on-Site 
Repository.  Waste includes pond solids on top of the existing liner, the existing liner 
geosynthetics, and the existing liner subgrade soil.  Dewater as specified, excavate, and haul 
waste to the on-Site Repository. 
 
Pond solids must be dewatered sufficiently to allow transport in haul trucks without spillage of 
wet soils.  Wet pond solids may need to be segregated and stockpiled or windrowed for drying.  
Trucks loaded with excessively wet solids, including any loads exhibiting free liquid, may not 
haul to the on-Site Repository.  Pioneer will make the final decision as to whether soils are too 
wet to haul.  Spilled pond material shall be cleaned up immediately. 
 
Haul all materials in accordance with the Technical Specifications, these Special Provisions, and 
the approved Transportation Plan. Coordinate hauling on the approved haul routes shown in the 
approved Transportation Plan with other Site activities as required.  Provide all necessary traffic 
control during all haul operations in accordance with Bid Item 4 Roads and Staging Areas. 
Excavate per Technical Specifications Section 02210, EARTHWORK, and the approved 
Excavation Plan. 
 
Excavate pond solids using methods that will protect the existing 10-Acre Pond liner from 
damage to the extent practicable.  Utilize HDPE booms or similar attachments on the blades 
excavating equipment.  Low ground pressure (less than 7 psi) equipment may be operated 
directly on the existing 10-Acre Pond liner in areas with no free liquid.  Do not make sharp turns 
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or sudden starts or stops while operating on the liner.  The Subcontractor is responsible for the 
cleanup of any liquids released as a result of liner damage caused by the Subcontractor. 
 
Once all solids and liquids are removed from the existing liner, dispose of the existing liner in 
the on-Site Repository.  Obtain approval from Pioneer prior to demolishing liner.  Cut or shred 
geosynthetics to a size that can be hauled to the on-Site Repository for compaction in maximum 
2-foot lifts with minimal void space.  Disassemble and remove the existing dock.  All recyclable 
material (i.e. metal) shall be recycled off-site.  Haul remaining waste to the on-Site Repository. 
 
Excavate liner subgrade soil to bedrock or a maximum depth of 1 foot.  Haul subgrade soil to the 
on-Site Repository.  Pioneer will survey the final excavation surface. 
 
Hydrometrics will complete confirmation soil sampling immediately following subgrade 
removal.  Allow access for soil sampling prior to regrading the 10-Acre Pond footprint (Bid Item 
9 10-Acre Pond Regrading).  Soil sampling will be completed as soon as practicable and in 
coordination with the Project schedule. 
 

Work Included: 
 

• Dewater pond solids. 
• Excavate solids from top of pond liner and haul to on-Site Repository. 
• Remove existing 10-Acre Pond liner system and haul to on-Site Repository. 
• Remove miscellaneous 10-Acre Pond debris and recycle or haul to on-Site Repository. 
• Excavate liner subgrade to a maximum depth of 1 foot and haul to on-Site Repository. 
• Assist with confirmation soil sampling. 
• Provide all labor, tools, equipment, materials, and incidentals necessary to complete the 

Work as specified. 

Measurement Bid Item 8 
 
Measurement for Bid Item 8 10-Acre Pond Waste Disposal will be by the actual number of bank 
cubic yards (to the nearest cubic yard) of waste removed from the 10-Acre Pond area as 
measured by Pioneer.  The volume will be computed by comparing a pre-existing survey to 
Pioneer’s survey of the final excavation surface, minus the liquid volume accounted for in Bid 
Item 7 10-Acre Pond Dewatering. 

Payment Bid Item 8 
 

Payment for Bid Item 8 10-Acre Pond Waste Disposal will be based on the unit price bid per 
cubic yard as shown on the Bid Form.  
 

Bid Item 9 10-Acre Pond Regrading 

Work Description: 
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The Work includes all earthwork necessary to regrade the 10-Acre Pond footprint and adjacent 
area to the lines and grades shown on the Drawings after removing the material described in Bid 
Item 8 10-Acre Pond Waste Disposal.  Excavate berms and higher ground near the pond 
footprint; place and compact embankment in low areas; construct run-on diversion structures. 
 
All excavation and embankment shall be in accordance with Technical Specifications Section 
02210, EARTHWORK, and the approved Excavation Plan.  Haul all materials in accordance 
with the Technical Specifications, these Special Provisions, and the approved Transportation 
Plan. Coordinate hauling on the approved haul routes shown in the approved Transportation Plan 
with other site activities as required.  Provide all necessary traffic control during all haul 
operations in accordance with Bid Item 4 Roads and Staging Areas.  Install and maintain BMPs 
as identified in the SWPPP and in accordance with Bid Item 2 Implement Construction Best 
Management Practices. 
 
Remove the existing fence around the 10-Acre Pond.  Pull posts from ground or cut flush with 
finished grade.  Recycle or dispose of all posts, wire, fabric and other removed fencing material 
off-site.  Excavated concrete from post footings may be disposed of in the on-Site Repository.  
This work is incidental to Bid Item 9 and will not be paid for separately.  Leave in place and 
protect the existing fence along the east boundary of the East Calcine Repository.    
 
Clear and grub outside of the 10-Acre Pond berm.  Excavate and stockpile suitable growth media 
material from the regrading area as requested by Pioneer.  Excavate soil to the lines and grades 
shown on the Drawings or as requested by Pioneer.  Excavated soil will be used as embankment 
fill in the regrading area. 
 
Place embankment in maximum 12-inch lifts and compact.  For embankment fills less than 2 feet 
deep, compaction may be achieved by tracking with the excavation equipment.  For embankment 
fills exceeding 2 feet, use appropriate compaction equipment to achieve a firm, unyielding fill.  
Add moisture as necessary to compact soil.  Do not overcompact soil within 12 inches of the 
finished grade. 
 
Place and spread a minimum 6-inch layer of growth media in the regrading area staked by 
Pioneer. Growth media shall be free of debris, large organic matter, visible contaminants, soil 
particles exceeding 3 inches, and other deleterious material.  Intermittent organic debris is 
acceptable.  Growth media will be obtained from the South Borrow Area as shown on the 
Drawings and suitable soil stockpiled during regrading activities. 
 
Coordinate excavation of growth media borrow areas with Pioneer to minimize the area 
disturbed and ensure that only suitable materials are excavated.  Excavate, load, haul, and deliver 
growth media to the regrading area.  Minimize the amount of stripped borrow source open at any 
time to reduce potential erosion.  Strip only that portion of the borrow source necessary to supply 
material scheduled for immediate hauling and/or stockpiling.  Reclaim and restore all disturbed 
areas outside the staked borrow area limits that are disturbed by Subcontractor operations at no 
additional cost. 
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Provide adequate access to and within the borrow area. Design and construct all necessary 
temporary haul roads to access the borrow source and placement areas for the anticipated loads 
and sizes of equipment used by Subcontractor. Obtain road building materials (if needed) from 
locations approved by Pioneer to construct temporary haul roads. Subcontractor’s cost to 
construct and reclaim temporary access roads is included in this Bid Item, and no separate 
payment will be made. 
 
Install and maintain all BMPs as identified in the SWPPP and as requested by Pioneer before 
stripping topsoil or performing any excavation. Inspect all erosion control measures as required 
in the SWPPP and repair or replace as necessary or as requested by Pioneer.  Implement all 
required BMPs prior to encountering freezing conditions. Apply water for dust control as 
requested by Pioneer.  Payment for BMPs will be made under Bid Item 2 Implement 
Construction Best Management Practices.  Water for dust control will be paid under Bid Item 3 
Provide Water.   
 
Demonstrate that the growth media meets the required thickness.  Grade growth media in 
finished areas to a uniform surface with a loose texture suitable for seeding.  Rip overcompacted 
areas to a depth of approximately 6 inches.  Remove debris and break up or remove large clods 
exceeding 6 inches in diameter.   
 
Once the growth media is constructed as specified, Pioneer and the Demolition Subcontractor 
will inspect the growth media for acceptance within 3 days.  If accepted, Pioneer will approve 
the regrading area in writing, at which time the Demolition Subcontractor will be responsible for 
maintenance and seeding of the regrading area. 
 
Construct storm water drainage features to suit the finished grade as requested by Pioneer.  
Round and blend the top and bottom of slope transitions to adjacent ground as requested by 
Pioneer. 
 
Pioneer may modify the final regrading surface as necessary to promote drainage and 
approximately balance cut and fill in the regrading area.  Pioneer will provide the Subcontractor 
a digital surface of the regrading area.  Pioneer will survey the final regraded surface. 
 

Work Included: 
 

• Clear and grub as needed. 
• Strip and stockpile suitable growth media. 
• Excavate the regrading area. 
• Place and compact embankment fill.  
• Place growth media. 
• Install storm water drainage features. 
• Provide all labor, tools, equipment, materials, and incidentals necessary to complete the 

Work as specified. 
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Measurement of Bid Item 9 
 
Measurement for Bid Item 9 10-Acre Pond Regrading will be by the actual number of cubic 
yards (to the nearest cubic yard) excavated or placed as embankment.  Pioneer will measure and 
calculate the quantity of material based on pre- and post-regrading surveys.  The payment 
quantity will be the sum of bank cubic yards excavated in the regrading area and in-place cubic 
yards of embankment. 

Payment of Bid Item 9 
 
Payment for Bid Item 9 10-Acre Pond Regrading will be made according to the unit price bid per 
cubic yard, as shown on the Bid Form. 

15. CONSTRUCTION TOLERANCES AND TESTING 
 

Table 7 – Construction Tolerances 

 
Construction Component 

Horizontal 
Tolerance (feet) 

Elevation 
Tolerance (feet) 

Excavation and Fill Placement ±1.0 ±0.1 

Vegetative Backfill Placement Depth N/A +0.1 
 
Pioneer will perform all construction staking, surveying, and QA/QC testing required under the 
Subcontract.  Subcontractor, at no cost to Pioneer or Multistate Trust, may conduct additional 
testing.  Pioneer will coordinate and assist Subcontractor with development of the CQAP for the 
Work and will coordinate with Subcontractor throughout the Work to ensure Work is completed 
in accordance with applicable requirements. 
 

16. LIST OF ESTIMATED WORK QUANTITIES 
The quantities listed in Table 8 – Estimated Quantities are intended to assist Subcontractor in 
preparing the Bid. Cubic yard quantities are in-place quantities and should be adjusted during 
Bid preparation for swell/shrinkage, losses in transport, and other considerations as needed.  
Note in the Measurement and Payment provisions of these Special Provisions that some 
estimated quantities are measured based on an assumed thickness of placed material and no 
allowance is made for placement of material beyond this required thickness.  All quantity 
estimates provided are based on neat line estimates and the actual quantities required to complete 
the Work may vary from those listed in the table.  All estimated quantities provided on the Bid 
Form or other Contract Documents are approximate and are to be used only as a basis for 
estimating the probable cost of the Work and for the purpose of comparing the Bids submitted 
for the Work. The actual quantity of Work done under unit price Bid Items may differ from the 
estimated quantities.   
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Table 8 – Estimated Quantities 

Description/Item Unit Estimated Quantity 
Waste Placement and Compaction CY 328,000 

10-Acre Pond Dewatering GAL 1,000,000 

10-Acre Pond Waste Removal CY 38,700 

On-Site Repository Subsoil CY 27,000 

On-Site Repository Growth Media CY 9,000 

GCL SY 107,250 

60 mil HDPE FML SY 107,760 

250 mil Geocomposite SY 107,250 

Separation Geotextile SY 1,050 

4” Toe Drain Pipe LF 1,880 

4” LCRS Pipe LF 1,090 

18” Sump Riser Pipe LF 50 

3” Gas Vent Pipe LF 1,700 

Cast-in-place Concrete CY 0.75 

Drain Gravel CY 250 

17. USE OF EXPLOSIVES 
The use of explosives is prohibited. 

18. ORDER OF WORK  
The following is the suggested general order of Work.  The Drawings provide a more detailed 
construction-sequencing plan.  To comply with permitting and meet site coordination and 
material delivery requirements, generally follow the sequencing plan shown on the Drawings.  
This suggested order of Work sequencing plan is a guideline for Subcontractor and may be 
changed during the development of the construction schedule in coordination with Pioneer and 
Multistate Trust. 
 

1. Secure permits and provide submittals. 
2. Mobilization, bonding, and insurance. 
3. Implement construction BMPs. 
4. Prepare subgrade and install on-Site Repository bottom liner system and LCRS. 
5. Accept and place calcine cushion from the Demolition Subcontractor. 
6. Dispose of 10-Acre Pond liquid and dry pond solids. 
7. Accept and place waste from Demolition Subcontractor. 
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8. Haul pond solids to on-Site Repository. 
9. Haul pond liner and subgrade soil to on-Site Repository. 
10. Regrade 10-Acre Pond area (coordinate with confirmation sampling (by Hydrometrics)). 
11. Complete waste placement and install on-Site Repository cover liner system. 
12. Install cover soils. 
13. Site cleanup, de-mobilization. 
14. Contract closeout. 

19. SUBMITTALS 
All shop drawings, samples, and other submittals required by the Subcontract shall be submitted 
in accordance with the General Conditions, Paragraph 6.17, Shop Drawings and Samples.  This 
list in Table 9 – Submittals Summary is not exhaustive and Pioneer may request or the Technical 
Specifications may require additional submittals not listed below. The cost of preparing all 
submittals is considered incidental.  For all submittals requiring review, submit three (3) copies 
of the required documents to Pioneer. 
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At a minimum, the following preconstruction submittals must be received and approved by 
Pioneer prior to beginning Work:   
 

Table 9 – Submittals Summary 

Submittal Submittal Description 
Project Schedule  Construction schedule including a Gantt chart showing the 

anticipated start date and duration of each Bid Item. Submit 
an updated schedule for each construction progress meeting. 

Permits  Submit the permits identified in Paragraph 9, Permits and all 
other necessary permits immediately upon receipt.  

Health and Safety Plan  Prepare and submit a site specific Health and Safety Plan as 
described in the Technical Specifications, Health and Safety 
and in accordance with Multistate Trust’s Master Site Health 
and Safety Plan. 

Quality Control Plan Submit a quality control plan as described in the Technical 
Specifications Quality Control/Quality Assurance and 
resumes of supervisory personnel as described in the 
Technical Specifications, Supervision by Subcontractor. 

Weed Control Plan  Submit a weed control plan as described in described in the 
Technical Specifications, Weed Control. 

Dust Control Plan Submit a dust control plan as described in the Technical 
Specifications, Dust Control. 

Traffic Control Plan Submit a traffic control plan as described in the Technical 
Specifications, Traffic Control.  

Transportation Plan Submit a transportation plan as described in the Technical 
Specifications, Traffic Control.  

Diversion and Dewatering Plan Submit a diversion and dewatering plan as described in the 
Technical Specifications. 

Winterization Plan Submit winterization plan as described in the Technical 
Specifications. 

Fill and Embankments   Gradation analysis results and moisture/density 
characteristics (Standard Proctor) for each material at the 
frequency noted in the Special Provisions and/or Technical 
Specifications. 

Straw Wattles, Filter Fence  Manufacturer’s catalog cuts and material specifications, and 
Manufacturer’s installation manuals. 

Aggregate Materials and Bedding 
Materials 

Gradation analysis results and source location. 

All Geotextiles Manufacturer’s catalog, a one-square-foot material sample 
cuts, material specifications, and manufacturer’s installation 
manual.  

Waste Manifests Prepare and Submit all waste manifests for transportation and 
disposal of selected waste materials to off-Site disposal 
locations. 
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20. REFERENCES 
 
 
Pioneer 2018a. Draft Site-Wide Health, Safety, Security, and Environment (HSSE) Program Plan 

(HSSE Program), Kerr-McGee Chemical Corp. Soda Springs Plant Superfund Site. 
Pioneer Technical Services, Inc. March 7, 2018. (Included in Technical Data) 

 

Pioneer 2018b. Draft Site Demolition, Remediation and Reclamation, Field Activities, and 
Construction Oversight Site-Specific Health and Safety Plan (SSHASP), Kerr-McGee 
Chemical Corp. Soda Springs Plant Superfund Site. March 7, 2018. (Included in 
Technical Data) 
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10-ACRE POND CONTAMINANTS OF CONCERN

CONCENTRATION SUMMARY
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10-Acre Pond – August 2017 Pond Water Results

Site COC 
COC Concentrations in Pond 

Water (g/L) 
Tapwater RSL 

(g/L)1 
Project Screening Level 

(g/L)2 
EPA WQC

(g/L)3 
Avian 

(g/L)4 

Molybdenum 175,000 – 253,000 100 180 --- 15,040 

Vanadium 24,800 – 32,300 86 260 --- 48,989 

Manganese 7,870 – 11,700 430 180 --- 4,284,000 

Arsenic 75 – 311 0.52 50 150 (0.14) 10,600 

Notes:  

1. Regional Screening Levels (RSLs) for tapwater (EPA, 2017a)

2. Project Screening Levels (PSLs) from ROD Risk-Based Groundwater Performance Standards (EPA, 1995)

3. EPA freshwater chronic and human health fish ingestion (in parenthesis) (Water Quality Criteria [WQC])

4. Risk-based screening level for rough-winged swallow drinking water (i.e. exposure through the food chain is not
considered) (Sample et al., 1996)

EPA. 1995.  Record of Decision, Kerr-McGee, Soda Springs, September 28. 
EPA. 2017a. “Regional Screening Levels (RSLs) – Generic Tables (June 2017).” 
https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-june-2017 
EPA. 2017b. “National Recommended Water Quality Criteria– Human Health Criteria Table (Accessed October 25, 2017).” 
https://www.epa.gov/wqc/national-recommended-water-quality-criteria-human-health-criteria-table 

10-Acre Pond – August 2017 Sediment Results

Site COC 

COC 
Concentration 

(mg/kg) 
Industrial Soil SSL 

(mg/kg)1 
Protection of Groundwater Risk-Based SSL 

(mg/kg)2 
Molybdenum 29,900 5,800 2 

Vanadium 30,700 5,800 86 

Manganese 725 26,000 280 

Arsenic 7 3.0 0.0015 

Notes:  
1. EPA Regional Screening Levels (RSLs) for Industrial Soil; Last revised June 2017 (EPA, 2017a)
2. EPA RSL for Protection of Groundwater; Last revised June 2017 (EPA, 2017a)

EPA. 2017a. “Regional Screening Levels (RSLs) – Generic Tables (June 2017).” 
https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-june-2017 

Tables duplicated from TCAM 
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BOREHOLE DATA FOR THE 5-ACRE PONDS AREA 
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1309 COLE AVE.   HELENA, MT 59601PH :  406.443.6053   FX :  406.443.8584WWW.PIONEER -TECHNICAL.COMHEADQUARTERS:  PO BOX 3445   BUTTE, MT 59702 

  A N A C O N D A                     B I L L I N G S                     B O Z E M A N                     H E L E N A                     M I S S O U L A                     L A S   V E G A S,  NV                     K E L L O G G,  ID 

April 17, 2017 
 
Mr. Joel Gerhart  
Pioneer Technical Services  
201 E Broadway Ste C 
Helena, MT 59601 
 
RE: KMCC Soda Springs Plant-Site Demolition 
   
 
Dear Mr. Gerhart, 
 
On February 19, soil samples from the KMCC Soda Springs project were delivered to our 
ASTM/AASHTO accredited materials testing laboratory.  The samples were given Lab Nos. 20996 
through 21042.  The testing request was performed in general accordance with: 
 
• Sieve Analysis of Coarse and Fine Aggregate (ASTM C136, C117); 
• Standard Proctor Moisture/Density Relationships (ASTM D698 Method C); 
• Liquid Limit, Plastic Limit and Plasticity Index of Soils (ASTM D4318) and 
• Moisture Content of Soil (ASTM D2216).  
 
 
The testing results for Moisture Content are presented in Table 1.   
 

Table 1 –Moisture Content 

Lab No. Boring Depth  
(ft) 

Moisture 
Content          

(%) 
20996 TP-01 3.5 19.4 
20997 TP-01 6 21.5 
20998 TP-02 3.5 17.7 
20999 TP-02 6 19.6 
21000 TP-03 3.6 24.8 
21001 TP-03 6.5 22.4 
21002 TP-04 3.5 23.2 
21003 TP-04 6.6 25.6 
21004 TP-05 Cover Soil 17.8 
21005 TP-05 2.6 17.4 
21006 TP-05 8 24.2 
21008 TP-06 Cover Soil 44.7 
21009 TP-06 3.6 10.6 
21010 TP-06 10.7 23.1 
21011 TP-07 3.5-4 19.9 
21040 TP-08 4 21.6 

DRAFT



 
 

 

 
The grain-size distribution, Atterberg Limits charts, and the Proctor curves are included with this report.  
We thank you for using Pioneer Technical Services, Inc. for your geotechnical and materials testing 
requirements. If you have any questions regarding these results, please contact Kevin Mock at (406) 
443-6053. 
 
Sincerely, 
PIONEER TECHNICAL SERVICES, INC. 

       
Kevin Mock        
Materials Testing Supervisor 
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TEST RESULTS MATERIAL DESCRIPTION

Project No. Client: Remarks:

Project:

Date:

Location: TP-05 West Calcine Area Sample Number: 21021

Figure

  Maximum dry density = 105.5 pcf

  Optimum moisture = 21.9 %

KMCC Soda Springs Plant
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ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION

Project No. Client: Remarks:

Project:
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Location: TP-05 West Calcine Area Sample Number: 21022

Figure

      108.1 pcf  Maximum dry density = 116.2 pcf

      19.7 %  Optimum moisture = 17.6 %
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TEST RESULTS MATERIAL DESCRIPTION

Project No. Client: Remarks:

Project:

Date:

Location: TP-06; West Calcine Area Sample Number: 21024

Figure

  Maximum dry density = 105.6 pcf

  Optimum moisture = 24.0 %

KMCC Soda Springs Plant
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TEST RESULTS MATERIAL DESCRIPTION

Project No. Client: Remarks:

Project:

Date:

Location: TP-06; West Calcine Area Sample Number: 21025

Figure

  Maximum dry density = 111.8 pcf

  Optimum moisture = 17.0 %

KMCC Soda Springs Plant
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TEST RESULTS MATERIAL DESCRIPTION

Project No. Client: Remarks:

Project:

Date:

Location: TP-07; West Calcine Area Sample Number: 21026

Figure

  Maximum dry density = 114.9 pcf

  Optimum moisture = 17.9 %

KMCC Soda Springs Plant
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TEST RESULTS MATERIAL DESCRIPTION

Project No. Client: Remarks:

Project:

Date:

Location: TP-08; West Calcine Area Sample Number: 21042

Figure

  Maximum dry density = 107.4 pcf

  Optimum moisture = 23.8 %

KMCC Soda Springs Plant
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TEST RESULTS MATERIAL DESCRIPTION

Project No. Client: Remarks:

Project:

Date:

Loc.: TP-05 West Calcine Area; Cover soil and Calcine Composite

Figure

  Maximum dry density = 110.7 pcf

  Optimum moisture = 20.5 %

KMCC Soda Springs Plant
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silt with sand NV NP NP 96 81 ML

NV NP NP

silty sand with gravel NV NP NP 59 31 SM

NV NP NP

25 21 4

Site Hydrometrics

MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS

Project No. Client: Remarks:

Project:

Figure

Loc.: TP-05 West Calcine Area; Cover soil and Calcine Sample No.: 21020-21021

Loc.: TP-05 West Calcine Area Depth: 2.6' Pure Calcine Sample No.: 21021

Loc.: TP-05 West Calcine Area Depth: 8.4-8.9' Native Sample No.: 21022

Loc.: TP-06; West Calcine Area Depth: 3.6' Pure Calcine Sample No.: 21024

Loc.: TP-06; West Calcine Area Depth: 10.7' Native Sample No.: 21025
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Figure

Loc.: TP-07; West Calcine Area Depth: 3.5-4' Pure Calcine Sample No.: 21026

Loc.: TP-08; West Calcine Area Depth: 1.5' Cover Soil Sample No.: 21042
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Acetaldehyde U A U R U U A A U U X A A C U U A U U - R E E G E G U U
Acetamide - A - R R R A A U - C A A B A U B U B - - G G - - G - -
Acetate Solvent U - U R R R B A U U A A A C U - A U U - - E E G E E S G
Acetic Acid 10% X X C R U R B A U - C A A C C - C U R A R E E U E G U G
Acetic Acid, Glacial U U U R U R A A U U B U A X X U B U U A R E E U E E U U
Acetone U A U R R R A A U U U A A U U U B U U A R E E G E E G E
Acetonitrile U - - R R - R R - - R R - - - - - - - - - G G G - E G G
Acetophenone U - - R R U R R U U R R - U U - - - U - - G G G G G G G
Acetyl Chloride U - U R U U U A U U R U - U U U - - R - R G G G - U U U
Acetylene R - R R R - R R R R R R - R R - - - R - - E E G G E U U
Acrylonitrile U - X R R R A A X U A X - C U - U - U - - G G G G E G G
Adipic Acid R - A R - R B A R R A A A B X - U - X - - G G G E G - G
Aldrin (1 oz/gal) - - - - - - - - - - - - - - - - - - - - - E E G - E - -
Allyl Alcohol U - R R R R R R R R R R - R R - - - R - - E E G G G G E
Allyl Chloride U - U R - R R R U U R U - U U - - - - - R G E U - U - -
Ammonium Acetate - - A R A - A A R R R A - A B - - A A - - G G - - G U U
Ammonium Oxalate 10% - - - R - - R R R - - R - - - - - - - - - G G U E E - U
Amyl Acetate U B U R R R X A U U A A A U U U U U U A R E E G E E E G
Amyl Alcohol R A A R A R B A R U A A A A B U U A B A R G G G G G G G
Amyl Chloride U - U R U U U R U U U R - U U - - - R - - G G U E U G G
Aniline U A X R X R X A U U A X A U U U U C B A R E E G G G U U
Aniline Hydrochloride U - U R U U X A X U A B - U U - U U A - R U U U U U U G
Antifreeze B U A - U - U - A - - A - C A - C B A - - - A - - A - -
Aroclor 1248 - - - R A U U A - - - B A U X - B - A - - G G G E E E E
Asphalt - B X R A R B A A - A U A U X - U - A - - G G G - E E E
Benzaldehyde X A U R A U X A U U A A A U U U U U U A R G G U G G G G
Benzene U A U R A U X A U U A U B U U U U C A A R G G G G E G G
Benzo Sulfonic Acid 10% R - R R U R R R R R R U - R U U - - R - R G G U G U G -
Benzyl Alcohol U A X R B U A A U U A B A X X U - U A A R E E G G G G E
Benzoic Acid R B A R X B R A R R A U A B U U B A A A R G G U E G G G
Benzol U A U R X U U A U U A U A U U U U C A A R G G G G E G G
Benzonitrile - - - R R A - A - - - - A - - - A - - - - U U - C - - -
Benzyl Chloride U A U R R - C R R - R U - U U - U - A - - G G U - U U U
Bromobenzene - - - R - - U R - - R U - U U - - - R - - - - - - - - -
Butadiene U A A R R U U A R U A X A B X U U - B - - G G G G G G G
Butane B A C R R U U A R R A U A A A R U C A - - G G E G G G G
Butyl Alcohol U A A R B B R A R U A A A A X - B B A - R E E G G E G G
n-Butyl Amine - X U R R U U A U U X - U U R - B U U - - - G G G G - -
Butyl Ether - U U R A - - A R - A U A U B - U A U - - - E E - E - -
Butyl Phenol U - U R - - U R U U R - - U - - - - U - - G E - G G - -
Butyl Phthalate - - U R R - R R R - R B A D U - A - C - - G G - G U G G

Plastics Elastopolymers Metals

 CHEMICAL  COMPATIBILITY  TABLE
For All Non- Metals For Metals

R = Resistant E < 2 mils Penetration/Year
A = Excellent - No effect G < 20 mils Penetration/Year
B = Good - Minor effect S < 50 mils Penetration/Year
C = Fair - Moderate effect U > 50 mils Penetration/Year
U = Unsatisfactory           ( 1 mil = .001 inch )
X = Conflicting Data A = Excellent - No effect*
-  = No Data Available B = Good - Minor effect*

C = Fair - Moderate effect*
* No corrision rate reported
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gmetzger
Text Box
Table from "Nonaqueous Phase Liquids Compatibility with Materials Used in Well Construction, Sampling, and Remediation." EPA Groundwater Issue EPA/540/s-95/503. July 1995.
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Plastics Elastopolymers Metals

Butylacetate U A X R A R X A U U B B A X U - U U U - R G G G G E G G
Butyric Acid U A U R U U R R U U A B A U U - U U B - R G G U E G G G
Carbon Tetrachloride U B U R X U U R U U R U A U U U U B A A R E E G E U G E
Carbonic Acid R B A R R R A A R R A B A X X R A - A A - G G G E E G G
Chloroacetic Acid U U U R U U C A R R A B A U U U U A U - - U U U E U U U
Chlorobenzene U X U R R U U B U U A U A U U - U A A A R G G G E G G G
Chlorobromomethane - - - - C - A A U - - B - U U - U - A A - - - - - - B -
Chlordane (1/4 lb/gal) U - - - - - - R - - - U - C B - U - A - - G G G - - - -
Chloroethane U A U R R R X A U U A X A U U - U - B - - G G G - - - G
Chloroform U A U R R U X A U U A U B U U U U B A A R E E U G G G G
Chloronaphthalene U - - - - - - - R - - - - U U - - - - - - - G - E U - -
Chlorophenol 5% (aq.) - R U R U - - R U U R - - - - - - - - - - G G S E - - -
Citric Acid U B B R R A A A R - A A A A A - A - A A R E E U E E - E
Cresol U U U R U U U R X U R U A U U U U U X - R E G G G G - -
Cresylic Acid 50% U U U R U R X R R R R X - U U U U - A - - G G G G G - -
Crude Oil R R R R R U R U U U U U - U R R - - R - - E E G E E G G
Cyclohexane R A U R R R U A X - R U A U B R U U A - - G G G G G G G
Cyclohexanone U A U R R U U A U U R B U U U - U U U A - G G U G G G G
DDT 5% - - U - - - - - U U - - - - - - - - - - - E E G - E - -
Detergents (general) B A A R R R A A R R A A A B A - A A A A - E G G E G G E
Diacetone Alcohol - A U R R R R A R - A A B U U - U B U - - G G G E E E E
Dibutyl Phthalate U - U R R U R R U U U R - U U U - - U - - G G G G G G G
Dichlorobenzene U - U R X U C A U U A U - U U - U - C - - - G - E G - -
Dichloroethane U A U R R R X A U U A U A U U - - U C A R G G G G G G -
Dichloroethylene U - - R R - R R U U R U - U U - - - R - - G G - G G - -
Dichlorofluoromethane - - - R - - - R U U - - - - - - - - - - - - - - - - - -
Diesel Fuel - A A R R R A A R - A U A B A - U - A - - E E G G E E -
Diethanolamine - - - R R - R R U U U - - R - - - - - - - E E E E E - G
Diethyl Amine U B U R R U A X U - X B A A C - B C A - - G G U - G - -
Diethyl Ether U R U R R U R A U U R U C U U - U - U - - G G G G G G G
Diethyl Phthalate - - - - - - - R - - - - - - - - - - - - - - - - - - - -
Diethylene Glycol B A A R R R A A X - A A - A A - B C A - - E E E G G - G
Dimethyl Aniline U U U R R - X A U U A B A U U - U U U - - B B - B A - -
Dimethyl Ether - - - R - - - R - - - - - U R - - - - - - G G - G - G G
Dimethyl Formamide U X U R R R A X U U U X A X U - C U X - - - G U - E - -
Dimethyl Phthalate U - - R R - R R U U R - - U U - - - R - - E E E - E - -
Dimethyl Sulfoxide - R U R R R R R U - U - - - - - - - - - - - - - - - - -
Dinitrotoluene - - - - - - - R - - - U - U U - U - X - - G G - - - - -
Dioctyl Phthalate U - U R R U U R U U R R - U U U - - R - - G G G - E - -
Dioxane U R - R R U R R U - U U - U U - - - U - - G G G G G G G
Diphenyl - - - R R - U A U - - U - B U R U - A - - G G G G G G G
Diphenyl Oxide - U - - - - U A U - B U - U A - C U A - - B A - B B - A
Esters (general) - - U R R - - R U U R - - - - - - - - - - - G - - - - -
Ethane - A A - U - U A A - A U - B A - U A A - - A A - - - - A
Ethanolamine - U U R R - X A U - X B U B B - B - U A - E E G G G - -
Ethers (general) U A U - R U U A U U R C B U X - U C X - R E E G G G G G
Ethyl Acetate U A U R R R A A U U X B A U U U B U U A R G G G G - G G
Ethyl Alcohol B A B R R R A A R R R A B A C U B C A A R G G G E E G G
Ethyl Benzene - R - R - U U R U U R U - U U - - - R - - S G U E G - -
Ethyl Benzoate U - U - - U B A U - U - - U U - U U A - - - - - - - - -
Ethyl Chloride U R U R R U U R U U R R - U R U - - B - R E E G G - - G
Ethyl Ether U A U R R U U A U U R U A U X U U - U - R G G G G G G G
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Plastics Elastopolymers Metals

Ethyl Sulfate - - - - - - - A - - - - A - A - - - A - - U U - - - - B
Ethylene Bromide U - U R R U U A U U A X B X U - U U A - - E E - E - - -
Ethylene Chloride U A U R R R X A U U A X A U U - U - B - - G G G - - - G
Ethylene Chlorohydrin U U U R U U X A U U A B - X U U C U A - - G G G G G G G
Ethylene Diamine U X U R U - R A U U B A U X A - A - B - - G G G U G U U
Ethylene Dibromide - - - R - - R R - - R - - - - - - - - - - - G - G - G -
Ethylene Glycol A B A R R R A A R R A A A A A R A B R A - G G G E E G G
Ethylene Oxide U U X R R R U A U U A X C U U U U - U - R G G G E E U -
Formaldehyde 100% B A A - U - C A A - A A A C C - B B U - - C A - A A - A
Formaldehyde 37% A A A R R R A A R R A A A B X U - - R - R E E U G G E G
Formic Acid 5% - U R R U R R R R - R R - R U - - - R - - G E - E U S E
Fuel oils U A - R R R A B R R B U A B X R U A A - - G G G G G G G
Gasoline (high-aromatic) U B A - - - A B A - A U A A A - U A A A - A A - A U - -
Gasoline (leaded) U A U R R U X A R - A U A B A R U C A A - G G G E G G G
Gasoline (unleaded) U A X R R U X A R - A U A B A R U C A - - G G G E G G G
Glycolic Acid B A A R - R A A R R B A B A A - A A A - - G G U G G - -
Heptane X A A R R R C A R R A U A B A U U B A - - G G G E G G G
Hexachloroethane - - - - - - - R - - - - - - - - - - - - - G G - G G S G
Hexamine - - - R - - - R - - - - - - - - - - - - - E E - E E G -
Hexane U A B R R U B A R R A U A B A R U U A - - E E G E G G -
Hexyl Alcohol - A - - A - - A A - - C - A A - B A C - - A A - A A - -
Hydraulic Oil (petro.) - B - - A - U A A - A U - A A - B A A - - A A - A A A A
Hydraulic Oil (synthetic) - - - - A - U A A - A A - A U - B A A - - A A - A A A A
Hydrazine - B U - - U C C - - A A - B B - B - A - - A A - - - - A
Hydrogen Peroxide (dilute) R R U R R R R R R - R R - U R - - - R - - G G U E E U U
Hydroquinone X A A R U - A A R R R U - A X - - - B - - G G G G G G -
Hydroxyacetic Acid 70% - A A - - - - A U - A A - A A - - - A - - - - - - - - -
Iodoform - - - R - - R C - - C A - A U - - C R - R E E U U G - G
Isobutyl Alcohol B A - - A - A A A - - A - A B - A A A - - - - - - - - -
Isooctane - - - - A B A A A - A U A B A - U A A - - A A - - A A -
Isopropyl Acetate U U U R R R B A U U X B - U U - U - U - - E G E G G - -
Isopropyl Alcohol R A C R U R A A R R R A - B B U A A A A - G G G G G G G
Isopropyl Ether - U R R R - X A R R X U A U B R U A U - - E G - - - G G
Isotane - - - - U - U - A - A - - U A - - - - A - - - - - U - -
Jet Fuel  JP-4, JP-5 - A R R R - A A R R A U A U A U U A A - - G G G E G E -
Kerosene X A R R R R R A R R A U A A A U U U A A - G G G G G G G
Lacquer thinners A U - - A - U A U - - U - U U - U U U - - - G - - G - -
Lacquers A U - - A - U A U - U U - U U - U A U - - E E - - - - -
Lactic Acid U B A R R - B A R R B A A A X - A A A A - G G U G G G G
Lead Acetate B B A R R R A A R R A A A A B - A B U A - G G U G U U G
Linoleic Acid A B A R U U B A R R A U - U B - B A B - - G G U G G U U
Maleic Acid R A A R X R R A R R A X - U U - - C A - R G G U G - G -
Malic Acid R A R R X R A A R R A U - X A - B A A - - E E U G G - U
Melamine - A A - A - A A U - - A - U C - C U A - - - U - - - - -
Methane - A - R R - A A R R A X - B A - U - A - - E E G E E E G
Methyl Acetate U X U R R R X A U U B X A X U - U A U - - G G S E G - -
Methyl Acetone - U - - A - - A U - U A - U U - - A U - - A A - - A A -
Methyl Acylate - B - - - - U - - - B B - B U - U - U - - A - - - - - -
Methyl Alcohol U A A R R R A A R R A A A A A U A A U A R G G G E G G G
Methyl Alcohol 10% U A A - B B A A - - A A A A A - A A A A - - - - - - - -
Methyl Amide U U - - - - A A U - C A A - B - - U U - - A A - - A U* -
Methyl Bromide U U U R U R X A U U A U - U B - - - A - - G G G - U - -
Methyl Butyl Ketone - U - - U U U - - - U A - U U - U - U - - A A - - - - -
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Plastics Elastopolymers Metals

Methyl Chloride U B U R R U U A U U A U A U U U U U A - - E E U G U E G
Methyl Chloroform U - U R - - U R U U R U - U U - - - R - - - - - - - - -
Methyl Dichloride - U - - C - U - - - U U - - U - - - A - - - - - - - - -
Methyl Ethyl Ketone U U U R R U B A U U U A A U U U U U U A - G G G G G G G
Methyl Isopropyl Ketone - - - - A - - A U - - C - U U - C - U - - A A - - A - A
Methyl Methacrylate - U R R - - X R R U B U - U U - C - U - - G G U - G - -
Methyl Pentanone U - U R R R R A U U X B A U U - U - U - - G G G G G G G
Methylene Chloride U B U R U U B A U U B X A U U U - U B - R G G G E E G G
Monochloroacetic acid - U - - U U - A - - B C B A U - - - C - - A A - A U* B
U*
Monoethanolamine - U - R R - B A U U U B - X B - B - X - - E E G G G G G
Motor Oil C B A R R U U A R R B U A B A - - A R A - G G G - - G G
Napthalene U X U R R U R A U U A U A U U R U C A A - E E G G G G G
Nitrobenzene U X U R R U B A U U A U A U U U U U B - R G G G G E G G
Nitromethane U A U R U - R A R R A B A U U - U B U - - G G G - G - -
Nitrophenol - - - - - - - R - - - - - - - - - - - - - G G - - G - G
Octane - - - R - R R R U U R U - R R - - - R - - - G G - G G G
Octyl Alcohol A A B - A - - - - - - B - B B - B - B - - A A - C A - A
Oleic Acid X A A R R U B A R R A B B X B R U C B A - E E G G G S G
Oxalic Acid 5% R U R R U R R R R R R R - R U - - - R - - U G U G G S G
Palmitic Acid 10% A A A R R R B A R R A B - U A R U B A - - - G - - G G G
Pentachlorophenol - - - - - - - R - - - - - - - - - - R - - - - E - - - -
Pentane - B - - A - U A A - A U - B A - U A A - - C C - A B - -
Petroleum B B A R - U B A R - A U - B A - U - A - - G G - - G G G
Phenol 10% U X A R U R B A U U A B B U U U U C A A - G G G G E G G
Phthalic Acid B C X R R - A A U U A A - A U - B - A - - G E S G G G G
Phthalic Anhydride B C U R - - U A U - A A - A U - - B A - - E E G E E G -
Picric Acid X A U R U U A A U U A A - A X - B - A - R G G U G E U U
Propyl Alcohol X A A R U R A A R R A A A A A - A A A A - E E G E G G G
Propylene B - - - - - - A B - - U - U U - U B A - - B A - - A - A
Propylene Glycol B B X R R R A A U U A A - C A - A - A A - G G G G G G G
Propylene Oxide - - - R - R R R U U U R - U U - - - U - - E E - - - - -
Pyridine - B U R R R A A U U U X A U U - U U U A - G G G E G G G
Sodium Acetate B B A R R R A A R R A A A B B - U - U A - G G U G E G G
Sodium Benzoate A - A R R R A A R R A A - A B - - B A - - - - - G G - E
Sodium Hypochlorite 20% R U R R U R R R R R R R A U U - B C A - U U U U U G G S
Stearic Acid U A B R R R A A R R A X - B B R B B A - R G E S E G S G
Styrene - A U - A U - A U - - U - U U - U - B - - A A - U* A A B
Tartaric Acid - B A - B - A A A - B B A A A - A B A A - C C - B B U* A
Tetrachloroacetic Acid R - R R R R R R R R R U - R R R - - R - - E E - G G S U
Tetrachloroethane - A X R R - C A U U A U A U U - U - A - R E E E E G - S
Tetrachloroethylene U A U R R U U A U U R U A U U U U - A - - E E G G G G G
Tetrachlorophenol - - - - - - R R - - R - - - - - - - - - - - - - - - - -
Tetraethyl Lead U - R R - U R R R R R U - - U - - - R - - G G G - G G -
Tetrahydrofuran U A U R R U C A U U B U A U U - U - X A - E G E E U - -
Toluene U X U R R U C A U U A U B U X U U U C A - E E E E E E E
Toxaphene-Xylene 10-90% - - U R - - R R U - - - - - - - - - - - - G G S - S - -
Trichloroacetic Acid - - R R U R A A R - B B A U R - U C C A - U U U G U G G
Trichlorobenzene - - - - - - - R U - - - - U U U - - R - - - - E - - - -
Trichloroethane - A - - - - C A C - A U A U U - U - A - - - - - - - - -
Trichloroethylene U U U R R U C A U U B U A U U U U - X A - G G G E E G G
Trichlorofluoromethane - - - - - - - - U - - - - U U - - - - - - - G - - G - -
Trichloropropane U A - - - - - A - - - - A A U - - U A - - A A - A U* - A

DRAFT



A
B

S
A

ce
ta

l (
D

el
rin

)

C
P

V
C

FE
P

N
yl

on
 6

, 6
6

H
D

P
E

P
ol

yp
ro

py
le

ne
P

TF
E

 (T
ef

lo
n)

P
V

C
 T

yp
e 

I
P

V
C

 T
yp

e 
II

P
V

D
F 

(K
yn

ar
)

EP
D

M

K
el

-F
N

eo
pr

en
e

N
itr

ile
 B

un
a-

N
P

ol
yu

re
th

an
e

S
ili

co
ne

Ty
go

n

V
ito

n-
A

C
er

am
ic

S
ili

ca
30

4 
S

ta
in

le
ss

31
6 

S
ta

in
le

ss
C

ar
bo

n 
S

te
el

H
as

te
llo

y-
C

A
lu

m
in

um

B
ra

ss
C

op
pe

r

Plastics Elastopolymers Metals

Triethanolamine R U R R R U R R U U R R - R U U - - R - - G G G G G U E
Triethylamine U U A R R - U A R R A A A A C - - A X B - G G - - - - -
Trimethylpropane U - R R - - U R R R R - - - R R - - - - - - - - - - - -
Turpentine U A A R R U X A X U A U A U R U U B A A - E E G G G S G
Vinyl Acetate U - U R - U B A U U A B - X X - U U A B - E E G E E G -
Vinyl Chloride U - U - A - - A U - B C - U U - - U A A - B A - A B - B
White liquor (Pulp mill) X U R R R - R R R R R R - R R - - - R - - G G S G G - -
White Water (Paper mill) R B - - R - R - R - - - - A - - - - A - - A A - - - - -
Xylene U A U R R U B A U U A U A U U U U U X A - G G G E G G G

This table should only be used as a guide since it is difficult to duplicate operating conditions.  To fully guarantee the suitability of
a particular material, chemical resistance tests should be conducted under actual operating conditions.

No data was found on the following environmentally important chemicals:

Acenaphthene (1) Chloromethylether Fluoranthene (1)

Acenapthalene (1) Chlorophenylphenylether Fluorene (1)

Acrolein Chrysene (1) Heptachlor (2)

Anthracene (1) DDD (2) Hexachlorobenzene
Benzidine DDE (2) Hexachlorobutadiene
Benzo(a)athracene (1) Dichlorobenzidine Hexachlorocyclohexane
Benzo(b)fluoranthene (1) Dichlorobromomethane Indeno(1,2,3-c,d)pyrene (1)

Benzo(g,h,i)perylene (1) Dichlorophenol Isophorone
Benzo(a)pyrene (1) Dichlorophenoxyacetic acid 2-Methylnapthalene
Bromophenylphenylether Dichloropropane Parachlorometa cresol
Butylbenzylphthalate Dichloropropylene Phenanthrene (1)

Chlorodibromomethane Dieldrin (2) Phenylenepyrene
Chloroethoxymethane Dinitrophenol Pyrene (1)

Chloroethylether Diphenylhydrazine Trichlorophenol
Chloroethylvinylether Endosulfan Trichlorophenoxyacetic acid
Chloroisopropylether Endrin (2)

(1)  Component of cresotoe and coal tar.  At room temperature and below, these compounds are solid in pure form.
(2)  Pesticides DRAFT
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CHEMICAL RESISTANCE INFORMATION

CHEMICAL COMPATIBILITY OF POLY-FLEX® LINERS

Chemical compatibility or resistance, as applied to geomembranes, is a relative term. Actual compatibility would 
mean that one material dissolves in the other, such as alcohol in water or grease in gasoline. An example of 
incompatibility would be oil and water. In liners it is undesirable to have the chemicals dissolve in the liner, 
hence the term compatibility is the reverse of what is normally meant in the chemical industry. In the strict-
est sense and from a laboratory perspective, chemical compatibility, as the term applies to this industry, would 
imply that the chemical has no effect on the liner. From an engineering perspective, chemical compatibility 
means that a liner survives the exposure to a given chemical even though the chemical could have some effect 
on the performance of the liner, but not enough to cause failure. One must understand and define chemical 
compatibility for a specific project.

Generally polyethylene is affected by chemicals in one of three ways:

1. No effect—This means that the chemical in question and the polyethylene do not interact. The poly-
ethylene does not gain (lose) weight or swell, and the physical properties are not significantly altered.

2. Oxidizes (cross linking)—Chemicals classed as oxidizing agents cause the polyethylene molecules to 
cross link and cause irreversible changes to the physical properties of the liner, i.e., they make the liner 
brittle.

3. Plasticizes—Chemicals in this classification are soluble in the polyethylene structure. They do not 
change the structure of the polyethylene itself but act as a plasticizer. In doing so, the liner experiences 
weight gain of 3-15%, may swell by up to 10%, and has measurable changes in physical properties 
(e.g. the tensile strength at yield may decrease by up to 20%). Even under these conditions the liner 
maintains its integrity and is not breached by liquids, provided the liner has not been subjected to any 
stress. These effects are reversible once the chemicals are removed and the liner has time to dry. 

Aside from the effect that chemicals have on a liner is the issue of vapor permeation through the liner. Vapor 
permeation is molecular diffusion of chemicals through the liner. Vapor transmission for a given chemical is 
dependent primarily on liner type, contact time, chemical solubility, temperature, thickness, and concentration 
gradient, but not on hydraulic head or pressure. Transmission through the liner can occur in as little as 1-2 days. 
Normally, a small amount of chemical is transmitted. 

As stated above, chemical compatibility is a relative term. For example, the use of HDPE as a primary con-
tainment of chlorinated hydrocarbons at a concentration of 100% may not be recommended, but it may be 
acceptable at 0.1% concentration for a limited time period or may be acceptable for secondary containment. 
Factors that go into assessment of chemical compatibility are type of chemical(s), concentration, temperature, 
and the type of application. No hard and fast rules are available to make decisions on chemical compatibility. 
Even the EPA 9090 test is just a method to generate data so that an opinion on chemical compatibility can be 
more reliably reached.

A simplified table on chemical resistance is provided to act as a screening process for chemical containment 
applications.
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CHEMICAL RESISTANCE INFORMATION

                 PRIMARY CONTAINMENT   SECONDARY CONTAINMENT
CHEMICAL CLASS CHEMICAL (LONG TERM CONTACT) (SHORT TERM CONTACT) 
 EFFECT                 HDPE          LLDPE                HDPE           LLDPE
CARBOXYLIC ACID 1

  - Unsubstituted (e.g. Acetic acid)  B C A C 
  - Substituted (e.g. Lactic acid)  A B A A 
  - Aromatic (e.g. Benzoic Acid)  A B A A

ALDEHYDES 3 
  - Aliphatic (e.g. Acetaldehyde)  B C B C 
  - Hetrocyclic (e.g. Furfural)  C C B C

AMINE 3 
  - Primary (e.g. Ethylamine)  B C B C 
  - Secondary (e.g. Diethylamine)  C C B C 
  - Aromatic (e.g. Aniline)  B C B C

CYANIDES (e.g. Sodium Cyanide) 1 A A A A

ESTER (e.g. Ethyl acetate) 3 B C B C

ETHER (e.g. Ethyl ether)  C C B C

HYDROCARBONS 3

  - Aliphatic (e.g. Hexane)  C C B C 
  - Aromatic (e.g. Benzene)  C C B C 
  - Mixed (e.g. Crude oil)  C C B C

HALOGENATED HYDROCARBONS 3

  - Aliphatic (e.g. Dichloroethane) +A4  C C B C 
  - Aromatic (e.g. Chlorobenzene)  C C B C

ALCOHOLS 1 
  - Aliphatic (e.g. Ethyl alcohol)  A A A A 
  - Aromatic (e.g. Phenol)  A C A B

INORGANIC ACID 
  - Non-oxidizers (e.g. Hydrochloric acid) 1 A A A A 
  - Oxidizers (e.g. Nitric Acid) 2 C C B C

INORGANIC BASES (e.g. Sodium hydroxide) 1 A A A A

SALTS (e.g. Calcium chloride) 1 A A A A

METALS (e.g. Cadmium) 1 A A A A

KETONES (e.g. Methyl ethyl ketone) 3 C C B C

OXIDIZERS (e.g. Hydrogen peroxide) 2 C C C C

Chemical Effect (see discussion on Chemical Resistance)

  1.  No Effect—Most chemicals of this class have no or minor effect. 
  2.  Oxidizer—Chemicals of this class will cause irreversible degradation. 
  3.  Plasticizer—Chemicals of this class will cause a reversible change in physical properties.

Chart Rating

  A.  Most chemicals of this class have little or no effect on the liner. 
       Recommended regardless of concentration or temperature (below 150° F).

  B.  Chemicals of this class will affect the liner to various degrees. 
       Recommendations are based on the specific chemical, concentration, and temperature. 
       Consult the design engineer.

  C.  Chemicals of this class at high concentrations will have a significant effect on the physical properties of the liner. 
       Generally not recommended but may be acceptable at low concentrations and with special design considerations.  
       Consult the design engineer.

The data in this table are provided for informational purposes only and are not intended as a warranty or guarantee.  Poly-America, L.P. 
assumes no responsibility in connection with the use of these data. Consult with the design engineer for specific chemical resistance infor-
mation and liner selection.
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LINER-DESIGN

Calculations for the FML include:
● Stress from self weight
● Stress during waste placement
● Survivability
● Settlement strain

Assumptions for the FML include:
● FML specific gravity = 0.94
● FML thickness = 60 mil
● Friction angle between FML and soil = 32° (peak), 17° (residual)
● Friction angle between FML and GCL/geocomposite = 32° (peak), 28° (residual)
● Friction angle between soil and geocomposite = 31° (peak), 30° (residual)
● Average waste density = 125 pcf
● Assumed internal friction angle of waste = 30°
● Average soil density = 120 pcf
● Assumed internal friction angle of soil = 32°

Calculations are performed based on guidance found in
the documents referenced in the calculations

TEXTURED FLEXIBLE MEMBRANE LINER DESIGN

TABLE OF DESIGN PARAMETERS

FML Specific Gravity = Gs = 0.94
FML Friction Angles

CL/FML = 1 28 o From manufacturer
FML/GCL or Geotextile = 2 17 o From manufacturer, emprical data

FML Thickness = t = 60 mil
FML Yield Sress =  = 126 lb/in Specified Minimum

126 lb/in / 0.06 in  x 0.95 = 1995 psi
50000 psf to 400000 psf = 287280 psf 

Cell Slope Angle = = 18.43 o

Depth of Cell = D = 16 ft Varies
Design Lift Thickness = DL = 2 ft
Cell Side Slope = S = 3 : 1
Density Waste =  = 125 pcf
Waste Internal Friction =  = 30 oDRAFT



LINER-DESIGN

Check FML Stress, , Before Waste Placement From FML Weight On Slopes. Figure 3-62

Steepest side slopes are in the bottom cell.

 = T / A
T = W x sin() - F

W = Liner weight
= [ Gs x w x t][1x D / sin()]

= [ 0.94 x 62.4 pcf  x 60 /1000/12]x[1ftx 16 ft / sin( 18.43 o)
= 14.84 lb/ft

F = Friction Force between liner and slope
Minimum friction found at FML - GCL interface

= W x cos() x tan(2)
= 14.84 lbxcos( 18.43 o)xtan( 17 o)
= 4.31 lb/ft

T = 14.84 lbxsin( 18.43 o)  - 4.31 lb
= 4.69 - 4.31
= 0.387 lb/ft

A = 1'xt
= 1ft x 60 /1000/12
= 0.005 sf

 = 0.3873 lb/ft / 0.005 sf
= 77.467 psf/ft

FS = 287280 psf / 77.467 psf
= 3708.415735 >= 10 OK Table 5.171

Check Tension Stress, , Carried By Primary Geomembrane During Filling Section 5.6.81

 = ( FAbove - FBelow) / t
FAbove = W x cos() x tan()

W= WW - TW = Weight of waste - Internal Friction Force on Edge of Waste
WW = 0.5 x DL

2 x S x 
= 0.5 x  ( 2 ft)2  x 3 x 125 pcf
= 750 lb/ft

TW = H x tan() x DL

H = KO x V

KO = 1 - sin 

= 1 - sin( 30 o)
= 0.5

V =  xDL/ 2
= 125 pcf x 2 ft / 2
= 125 psf

H = 0.5 x 125 psf
= 62.5 psf

TW = 62.5 psf  x        tan( 30
o)  x 2 ft

= 360.84 lb / ft
W= 750 lb/ft   - 360.84 lb/ft 

= 389.16 lb/ft
W x cos() = 389.16 lbxcos( 18.43 o)

= 369.2 lb/ft
= 369.196503 lb/ft  x      tan( 28 o)
= 196.3052628 lb/ft
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LINER-DESIGN

FBelow = W x cos() x tan()
= 369.196503 lbxtan( 17 o)
= 112.8746984 lb/ft

 = ( 196.31 lb/ft  - 112.87 lb/ft) / ( 60 /1000" /12"/')
= 83.431 lb/ft  / 0.005 ft
= 16686 psf

FS=  / actual

= 287280 psf / 16686 psf
= 17.21671202 >= 0.5 OK Table 5.171

Check Minimum Thickness for General Membrane Installation Survivability Table 5.113

tMIN = 35 mil for High Survivability, typical of landfill liners and covers.
60 mil >= 35 mil OK

Check Strain Due to Subsidence

Settlement of Bottom of Landfill Due to Waste Fill
 = 6 inches (See GCL settlement calcs)

Installed Slope Length = 50.60 ft (See GCL settlement calcs)
Settled Slope Length = 50.76 ft

Strain,  = ( 50.8 - 50.6 ) ft / 50.6 ft
 = 0.16 ft   / 50.6 ft
 = 0.00317 ft/ft = 0.317 %

FML Yield Elongation = 13 % Minimum Specified
εyield = ln(1+e) = 0.122 ft/ft

FS= εyield / ε

= 38.57 >= 10 OK

1 Koerner, Robert M., Designing With Geosynthetics, Second Edition , Prentice Hall, 1990.

2 U.S. Environmental Protection Agency, "Requirements for Hazardous Waste Landfill Design,
Construction, and Closure" (EPA/625/4-89/022), August 1989

3 Koerner, Robert M., Designing With Geosynthetics, Fourth Edition , Prentice Hall, 1998.DRAFT



GCL-DESIGN

Calculations for the GCL include:
● GCL settlement strain

CHECK GCL LINER DURING SETTLEMENT

Installed Slope Height = 16 ft
Liner Slope = 3 :1
Slope Length = 50.60 ft

Settlement not calculated due to low waste fill height and shallow bedrock foundation
Maximum Anticipated Settlement = 0.5 ft Conservative value assumed for this analysis
Final Slope Length = 50.76 ft

Strain,  = ( 50.8 - 50.6 ) ft  / 50.6 ft
actual= 0.2 ft   / 50.6 ft
actual= 0.003169 ft/ft
actual= 0.316881 %
GCL grab elongation (e) = 50 % Not typically reported for GCL; 50% is an historic value
allow ln(1+e) = 0.405

FS(allow/actual) = 128.0 OK

Conclusion: Settlement of the Repository will have no detrimental effect on the GCL liner.
Over 30 feet of settlement would be required to reach 50% elongation
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GEOCOMPOSITE-DESIGN

Calculations for the geocomposite include:
● Geonet stress during waste placement
● Maximum fluid travel time through the geonet

Liner friction, waste, and soil properties identical to FML analysis
Additional assumptions for geonet

● Geonet thickness of 250 mil
● 8 oz geotextile heat bonded to geonet
● Geocomposite porosity of 0.7
● Geocomposite transmissivity of 1 gallon/minute/foot

   (1/2 of specified value to account for clogging and creep reductions)

GEONET DESIGN

Normal Stess, N-ALLOWABLE = 200 psi Specified
Geonet thickness, t =

t = 250 mils = 0.25 inches
ALLOWABLE = 1500 psi
Cell Side Slope = S = 3 : 1
Cell Slope Angle = = 18.43 o

Transmisivity, T@10,00PSF = 1.0 gal/min/ft

1. Calculate the normal stress on the geonet Section 5.6.81

N-ACTUAL = x (H + D)
 = 125 pcf

H = 10 ft
D = 16 ft

N-ACTUAL = 125 pcf   x   ( 10 ft    + 16 ft)
= 3250 psf
= 22.6 psi

FS = 200 psf  / 22.6 psi
= 8.862 >= 1 OK

2. Calculate the shear stress on the geonet Section 5.6.81

 = FBELOW / t
FBELOW  = 115.263 lb/ft

 = 115.2633 lb/ft / 12 / 0.25 in 
= 38.42111 psi

FS = 1500 psi  / 38.421106 psi
= 39.041 >= 1 OK
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GEOCOMPOSITE-DESIGN

3.  Calculate required slope try: 2% Figure 4-152

t= maximum travel time to LCRS trench
= Distance to sump / Seepage Velocity
= Dslope / Vslope + Dbottom / Vbottom

Dslope = 50.60 feet
Dbottom = 340 ft
Vslope = T / t

T = f(i, )
i = 1 / sqrt( 1 + S2)
= 1 / sqrt(1+ 3 2)
= 0.3162278 Factor T by: 1.5 Fig 8-104

 = H / 2 *  * acos(  )
= 10 ft / 2 x 125 pcf    x    cos( 18.43 o)
= 592.9 psf Factor T by: 0.9 Fig 8-104

T = 1.35 gal/min/ft   = 0.180 sf/min
Vslope = 0.180 sf/min/( 0.25 /12 ft)

= 8.7 ft/min
Vbottom = T / t

T = f(i, )
i = 2% Factor T by: 0.5 Fig 8-104

 = N-ACTUAL

= 3250 psf Factor T by: 0.8 Fig 8-104

T = 0.40 gal/min/ft   = 0.0535 sf/min
Vbottom = 0.1 sf/min/( 0.25 /12 ft)

= 2.6 ft/min
t= 50.6 ft  / 8.7 ft/min + 340 ft  / 2.6 ft/min
= 138.3 minutes
= 2.3 hours <= 24 hours OK

2% OK

1 Koerner, Robert M., Designing With Geosynthetics, Second Edition , Prentice Hall, 1990.

2 U.S. Environmental Protection Agency, "Requirements for Hazardous Waste Landfill Design,
Construction, and Closure" (EPA/625/4-89/022), August 1989

3 Koerner, Robert M., Designing With Geosynthetics, Fourth Edition , Prentice Hall, 1998.

3 Koerner, Robert M., Designing With Geosynthetics, Sixth Edition , Prentice Hall, 2012.DRAFT



ANCHORAGE-DESIGN

Calculations for the anchor include:
● Bottom Liner Anchorage

Minimum friction interface considered so calc is applicable for all geosynthetic layers
Liner friction, waste, and soil properties identical to FML analysis

ANCHORAGE
Calculate anchor capacity for GCL placed in various anchorage configurations

Friction Angle = L 17 o Used Residual friction even though large displacement improbable at trench
Soil f Angle =   = 32 o

Slope Angle = = 18.43 o

Soil Unit Wt =  = 120 pcf
Embedment = LH = 2 ft
Cover Depth = dc = 1.8 ft Average cover depth over runout length
Anchor Burial = dAT = 2 ft
At-rest coefficient = Ko = 0.47
Active coefficient = KA = 0.31
Passive coeffient = KP = 3.25

q =  x dc

= 120 pcf x 1.8 ft
= 216 psf

Anchor Trench (Used in Design ) Figure 3-82 2%
TA = q x LH x tan(L) + (K' + Ko) tan(L)(0.5 x  x dAT

2 + q x dAT) K' = Ko or KP

1.5 x cos() - sin() x tan()
TAp = 216 psf x 2 ft x tan( 17

o) + 3.56 x tan( 17
o)(0.5 x 120 pcf x 2 ft2 + 216 psf  x 2 ft)

1.5cos( 18.43 o) - sin( 18.43 o x tan( 17 o)
TAp = 651.3 lb/ft >= 83.4 lb/ft OK
TAo = 216 psf x 2 ft x tan( 17

o) + 0.78 x tan( 17
o)(0.5 x 120 pcf x 2 ft2 + 216 psf  x 2 ft)

1.5cos( 18.43 o) - sin( 18.43 o x tan( 17 o)
TAo = 220.0 lb/ft >= 83.4 lb/ft OK

2 U.S. Environmental Protection Agency, "Requirements for Hazardous Waste Landfill Design,
Construction, and Closure" (EPA/625/4-89/022), August 1989

DRAFT



Seismic analysis1

Liner Friction Angle =  17 o2

Weight of Soil == 125 pcf
Cap Slope Angle = 2= 18.43 o 0.321751 radians

Cap Slope = S2 = 3 :1

Slope Length =L= 50.6 ft
Slope height 16.0 ft
Cover Thickness =h= 5 ft Cushion plus one waste lift (calculation is
Soil Friction Angle == 30 o more conservative with thin cover)
Interface Cohesion =ca= 0 psf

Cohesive Force =Ca= 0.0 lb/ft

Cs 0.115 g Find yield acceleration resulting in FS = 1

Wa= total weight of active wedge
Wa= γh2(L/h-1/sin-tan/2)
Wa= 21219.8 lb/ft

Na= effective force normal to the failure plane of the active wedge
Na= Wa*cos
Na= 20130.9 lb/ft

Wp= total weight of passive wedge
Wp= γh2/sin2
Wp= 5208.3 lb/ft

a = (Cs*Wa+Na*sin)*cos+Cs*Wp*cosβ
a= 8922.543 lb/ft
b= -([Cs*Wa+Na*sin)*sin*tanϕ+(Na*tan+Ca)*cos2+cos(C+Wp*tan)]

b= -9999.68 lb/ft
c= (Na*tan+Ca)*cosβ*sin*tan
c= 1066.014 lb/ft

FS = [-b+(b2-4ac).5]/2a

FS = 1.00

Yield Acceleration (ky) = 0.115
PGA (kmax) = 0.37
ky / kmax = 0.31
Magnitude = 6.3

Estimated displacement = 5 cm = 2.0 in Read from chart below

Displacement of 2 inches is acceptable for the design seismic event

Seismic Displacement
FML vs GCL/Geocomposite (weakest interface)
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Maddisi and Seed Permanent Displacement Chart (Makdisi and Seed, 1987)

1 Koerner, Robert M., Designing With Geosynthetics, Fourth Edition , Prentice Hall, 1998 pg. 481.
2 Test data from manufacturers and other projects
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Unified Hazard Tool

 Input

code reference documents covered by the U.S. Seismic Design Maps web tools (e.g., 
the International Building Code and the ASCE 7 or 41 Standard). The values returned 
by the two applications are not identical. 

Edition

Dynamic: Conterminous U.S. 2014 

Latitude
Decimal degrees

42.6868

Longitude
Decimal degrees, negative values for western long…

-111.5679

Site Class

760 m/s (B/C boundary)

Spectral Period

Peak ground acceleration

Time Horizon
Return period in years

2475

Page 1 of 6Unified Hazard Tool

1/22/2018https://earthquake.usgs.gov/hazards/interactive/
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 Deaggregation

Component

Total

ε = (-∞ .. -2.5)

ε = [-2.5 .. -2)

ε = [-2 .. -1.5)

ε = [-1.5 .. -1)

ε = [-1 .. -0.5)

ε = [-0.5 .. 0)

ε = [0 .. 0.5)

ε = [0.5 .. 1)

ε = [1 .. 1.5)

ε = [1.5 .. 2)

ε = [2 .. 2.5)

ε = [2.5 .. +∞)

Page 3 of 6Unified Hazard Tool

1/22/2018https://earthquake.usgs.gov/hazards/interactive/
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Summary statistics for, Deaggregation: Total

Deaggregation targets

Return period: 2475 yrs
Exceedance rate: 0.0004040404 yr⁻¹
PGA ground motion: 0.37608098 g

Recovered targets

Return period: 2644.2747 yrs
Exceedance rate: 0.00037817553 yr⁻¹

Totals

Binned: 100 %
Residual: 0 %
Trace: 0.76 %

Mean (for all sources)

r: 12.14 km
m: 6.28
ε₀: 1.1 σ

Mode (largest r-m bin)

r: 9.8 km
m: 6.1
ε₀: 0.98 σ
Contribution: 9.14 %

Mode (largest ε₀ bin)

6 99 k
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SLIDING1

Verify that soil cover will not slide on FML (FS>1.5)

Liner Friction Angle =  30 o2 Large displacement value
Weight of Soil == 120 pcf
Cap Slope Angle = 2= 11.31 o

Cap Slope = S2 = 5 :1
Slope Length =L= 107.1 ft
Slope Height 21 ft
Cover Thickness =h= 2 ft
Soil Friction Angle == 32 o

Interface Cohesion =ca= 0 psf
Cohesive Force =Ca= 0 lb/ft
Assume C = 0

Wa= total weight of active wedge
Wa= γh2(L/h-1/sin-tan/2)
Wa= 23203.53 lb/ft

Na= effective force normal to the failure plane of the active wedge
Na= Wa*cos
Na= 22752.93 lb/ft

Wp= total weight of passive wedge
Wp= γh2/sin2
Wp= 1248 lb/ft

a = (Wa-Na*cos)*cos
a= 875.1128 lb/ft

b= -([Wa-Na*cos)*sin*tanϕ+(Na*tan+Ca)*sin*cos+sin(C+Wp*tan)]
b= -2788.54 lb/ft

c= (Na*tan+Ca)*sin2*tan
c= 315.7131 lb/ft

FS = [-b+(b2-4ac).5]/2a
FS = 3.07 OK

1 Koerner, Robert M., Designing With Geosynthetics, Fourth Edition , Prentice Hall, 1998 pg. 481.
2 Test data from manufacturers and other projects

Static Analysis with 2 Feet of Cover Soil
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Seismic1 

Verify that soil cover will not slide on FML (FS>1)

Liner Friction Angle =  30 o2 Large displacement value
Weight of Soil == 120 pcf
Cap Slope Angle = 2= 11.31 o

Cap Slope = S2 = 5 :1

Slope Length =L= 107.1 ft
Slope height 21 ft
Cover Thickness =h= 2 ft
Soil Friction Angle == 32 o

Interface Cohesion =ca= 0 psf

Cohesive Force =Ca= 0.0 lb/ft
Assume C = 0

Cs 0.37 g Design PGA, no reduction for landfill height

Wa= total weight of active wedge
Wa= γh2(L/h-1/sin-tan/2)
Wa= 23203.5 lb/ft

Na= effective force normal to the failure plane of the active wedge
Na= Wa*cos
Na= 22752.9 lb/ft

Wp= total weight of passive wedge
Wp= γh2/sin2
Wp= 1248.0 lb/ft

a = (Cs*Wa+Na*sin)*cos+Cs*Wp*cosβ
a= 13246.94 lb/ft

b= -([Cs*Wa+Na*sin)*sin*tanϕ+(Na*tan+Ca)*cos2+cos(C+Wp*tan)]

b= -14994.8 lb/ft

c= (Na*tan+Ca)*cosβ*sin*tan
c= 1578.566 lb/ft

FS = [-b+(b2-4ac).5]/2a

FS = 1.01 'OK'

1 Koerner, Robert M., Designing With Geosynthetics, Fourth Edition , Prentice Hall, 1998 pg. 481.
2 Test data from manufacturers and other projects

Seismic Analysis with 2 Feet of Cover Soil
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Equipment on Slope, No Acceleration1
Verify that soil cover will not slide on FML (FS>1.5)

Liner Friction Angle =  30 o2 Large displacement value
Weight of Soil == 130 pcf

Cap Slope Angle = 2= 11.31 o

Cap Slope  = S2 = 5 :1
Slope Length =L= 107.1 ft
Slope Height 21 ft
Cover Thickness  =h= 1.5 ft
Soil Friction Angle == 32 o

Interface Cohesion =ca= 0 psf
Cohesive Force =Ca= 0.0 lb/ft

Equipment ‐ D8 Dozer Specs

Weight 82500 lb Cat D8T LGP

Load 1010 psf 7 psi max specified

Wa= total weight of active wedge

Wa= gh2(L/h-1/sin-tan/2)
Wa= 19359.77 lb/ft

We= total weight of equipment

We= 82500 Entire equipment weight (ignores soil bearing capacity)

Na= effective force normal to the failure plane of the active wedge

Na= Wa*cos
Na= 18983.82 lb/ft

Ne= effective force normal to the failure plane of the equipment

Ne= We*cos
Ne= 80897.91

Wp= total weight of passive wedge

Wp= h2/sin2
Wp= 760.5 lb/ft

a = ((Wa+We)*sin)*cos
a= 19588.42 lb/ft

b= ‐([(Wa+We)*sin)*sin*tan+((Na+Ne)*tan+Ca)*cos+(C+Wp*tan)]
b= ‐59470.1 lb/ft

c= ((Na+Ne)*tan+Ca)*sin*tan
c= 7066.884 lb/ft

FS = [‐b+(b2-4ac).5]/2a
FS = 2.91 OK (FS slightly higher with 2 ft cover)

1 Koerner, Robert M., Designing With Geosynthetics, Fourth Edition , Prentice Hall, 1998 pg. 481.
2 Various test data from other projects and research

Construction Analysis with 1.5 Feet of Cover Soil
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Microspike Textured Geomembrane 
Representative Interface Shear Values 

Cap Loading Conditions 

ASTM D 5321 

 

Soil/Microspike Surface 

 

• Coarse Sand  34° P  34° LD  92% Efficiency 

 

• Lean Clay  37° P  32° LD  97% Efficiency 

 

• Silty Sand  32° P  28° LD  100% Efficiency 

 

• NW GT  32° P  17° LD  NA  

 

 

 

Notes: The above values are representative friction angles only.  It is recommended 

that site specific conformance testing be carried out using the actual soils, 

geosynthetics and loading conditions for a specific project. 

P = Maximum or Peak Interface Shear Value in Degrees 

LD = Large Displacement Interface Shear Value in Degrees 

NW GT = Non Woven Needlepunched Geotextile on a Geonet Composite 

Cap Loads Used in Testing: 250, 500, 1000 psf 

Efficiency:  E  = (tan / tan ) 100 (comparison of internal soil peak shear ( ) vs 

interface peak shear ( ) 
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HYDRAULIC AND HYDROLOGIC CALCULATIONS 

AND MODEL OUTPUT 
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Waste Drainage
 ******************************************************************************
 ******************************************************************************
 **                                                                          **
 **                                                                          **
 **              HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE               **
 **                HELP MODEL VERSION 3.07  (1 NOVEMBER 1997)                **
 **                  DEVELOPED BY ENVIRONMENTAL LABORATORY                   **
 **                    USAE WATERWAYS EXPERIMENT STATION                     **
 **             FOR USEPA RISK REDUCTION ENGINEERING LABORATORY              **
 **                                                                          **
 **                                                                          **
 ******************************************************************************
 ******************************************************************************

      TITLE:  Soda Springs Repository - Waste Drainage                    

 ******************************************************************************

      NOTE:  INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
               WERE SPECIFIED BY THE USER.

 
                                    LAYER  1
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   6
            THICKNESS                   =     84.00   INCHES
            POROSITY                    =      0.4530 VOL/VOL
            FIELD CAPACITY              =      0.1900 VOL/VOL
            WILTING POINT               =      0.0850 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.3000 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.720000011000E-03 CM/SEC

 
                                    LAYER  2
                                    --------

                        TYPE 2 - LATERAL DRAINAGE LAYER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =     36.00   INCHES
            POROSITY                    =      0.4530 VOL/VOL
            FIELD CAPACITY              =      0.1900 VOL/VOL
            WILTING POINT               =      0.0850 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.2000 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.719999988000E-02 CM/SEC

 
                                    LAYER  3
                                    --------

                        TYPE 2 - LATERAL DRAINAGE LAYER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =      0.25   INCHES
            POROSITY                    =      0.8500 VOL/VOL
            FIELD CAPACITY              =      0.0100 VOL/VOL
            WILTING POINT               =      0.0050 VOL/VOL
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DRAFT



Waste Drainage
            INITIAL SOIL WATER CONTENT  =      0.0100 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =   3.15000010000     CM/SEC
            SLOPE                       =      2.00   PERCENT
            DRAINAGE LENGTH             =    325.0    FEET

 
                                    LAYER  4
                                    --------

                        TYPE 4 - FLEXIBLE MEMBRANE LINER
                          MATERIAL TEXTURE NUMBER  35
            THICKNESS                   =      0.06   INCHES
            POROSITY                    =      0.0000 VOL/VOL
            FIELD CAPACITY              =      0.0000 VOL/VOL
            WILTING POINT               =      0.0000 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0000 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.199999996000E-12 CM/SEC
            FML PINHOLE DENSITY         =      1.00   HOLES/ACRE
            FML INSTALLATION DEFECTS    =      3.00   HOLES/ACRE
            FML PLACEMENT QUALITY       =  3 - GOOD     

 
                                    LAYER  5
                                    --------

                          TYPE 3 - BARRIER SOIL LINER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =      0.25   INCHES
            POROSITY                    =      0.7500 VOL/VOL
            FIELD CAPACITY              =      0.7470 VOL/VOL
            WILTING POINT               =      0.4000 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.7500 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.999999994000E-08 CM/SEC

 
                                    LAYER  6
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER  23
            THICKNESS                   =      6.00   INCHES
            POROSITY                    =      0.4610 VOL/VOL
            FIELD CAPACITY              =      0.3600 VOL/VOL
            WILTING POINT               =      0.2030 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.2500 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.900000032000E-05 CM/SEC

 

                    GENERAL DESIGN AND EVAPORATIVE ZONE DATA
                    ----------------------------------------

          NOTE:  SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
                   SOIL DATA BASE USING SOIL TEXTURE # 6 WITH BARE
                   GROUND CONDITIONS, A SURFACE SLOPE OF  2.% AND
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Waste Drainage
                   A SLOPE LENGTH OF  350. FEET.

         SCS RUNOFF CURVE NUMBER             =     85.60
         FRACTION OF AREA ALLOWING RUNOFF    =    100.0    PERCENT
         AREA PROJECTED ON HORIZONTAL PLANE  =      7.500  ACRES
         EVAPORATIVE ZONE DEPTH              =      0.0    INCHES
         INITIAL WATER IN EVAPORATIVE ZONE   =      0.000  INCHES
         UPPER LIMIT OF EVAPORATIVE STORAGE  =      0.000  INCHES
         LOWER LIMIT OF EVAPORATIVE STORAGE  =      0.000  INCHES
         INITIAL SNOW WATER                  =      0.000  INCHES
         INITIAL WATER IN LAYER MATERIALS    =     34.090  INCHES
         TOTAL INITIAL WATER                 =     34.090  INCHES
         TOTAL SUBSURFACE INFLOW             =      0.00   INCHES/YEAR

                     EVAPOTRANSPIRATION AND WEATHER DATA 
                     -----------------------------------

          NOTE:  EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
                   POCATELLO             IDAHO             

              STATION LATITUDE                       =  42.69 DEGREES
              MAXIMUM LEAF AREA INDEX                =   0.00
              START OF GROWING SEASON (JULIAN DATE)  =    200
              END OF GROWING SEASON (JULIAN DATE)    =    201
              EVAPORATIVE ZONE DEPTH                 =   0.0  INCHES
              AVERAGE ANNUAL WIND SPEED              =   0.00 MPH
              AVERAGE 1ST QUARTER RELATIVE HUMIDITY  =  70.00 %
              AVERAGE 2ND QUARTER RELATIVE HUMIDITY  =  52.00 %
              AVERAGE 3RD QUARTER RELATIVE HUMIDITY  =  43.00 %
              AVERAGE 4TH QUARTER RELATIVE HUMIDITY  =  65.00 %

          NOTE:  TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    POCATELLO           IDAHO               

              NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

      JAN/JUL     FEB/AUG     MAR/SEP     APR/OCT     MAY/NOV     JUN/DEC
      -------     -------     -------     -------     -------     -------
       23.80       29.50       35.50       44.60       54.00       62.50
       71.20       68.90       59.20       48.10       35.20       26.60

          NOTE:  SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    POCATELLO           IDAHO               
                     AND STATION LATITUDE  =  42.69 DEGREES

 
 *******************************************************************************
 
                           ANNUAL TOTALS FOR YEAR    1
 -------------------------------------------------------------------------------
                                          INCHES          CU. FEET     PERCENT
                                         --------        ----------    -------
   PRECIPITATION                            0.00              0.000    100.00
 
   RUNOFF                                   0.000             0.000 ?????????
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Waste Drainage
   EVAPOTRANSPIRATION                       0.000             4.728 +++++++++
 
   DRAINAGE COLLECTED FROM LAYER  3         9.5402       259731.203 +++++++++
 
   PERC./LEAKAGE THROUGH LAYER  5           0.000022          0.593 +++++++++
 
   AVG. HEAD ON TOP OF LAYER  4             0.0621
 
   PERC./LEAKAGE THROUGH LAYER  6           0.010422        283.731 +++++++++
 
   CHANGE IN WATER STORAGE                 -9.551       -260019.766 ---------
 
   SOIL WATER AT START OF YEAR             34.090        928098.562
 
   SOIL WATER AT END OF YEAR               24.539        668078.812
 
   SNOW WATER AT START OF YEAR              0.000             0.000 ?????????
 
   SNOW WATER AT END OF YEAR                0.000             0.000 ?????????
 
   ANNUAL WATER BUDGET BALANCE              0.0000            0.102 +++++++++
 
 *******************************************************************************
 
      AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS    1 THROUGH    1
 -------------------------------------------------------------------------------
                                      INCHES            CU. FEET       PERCENT
                                -------------------   -------------   ---------
  PRECIPITATION                   0.00    (   0.000)          0.0     100.00
 
  RUNOFF                          0.000   (  0.0000)          0.00   ????????
 
  EVAPOTRANSPIRATION              0.000   (  0.0000)          4.73   ++++++++
 
  LATERAL DRAINAGE COLLECTED      9.54017 (  0.00000)    259731.203 ++++++++++
    FROM LAYER  3
 
  PERCOLATION/LEAKAGE THROUGH     0.00002 (  0.00000)         0.593  ++++++++++
    LAYER  5
 
  AVERAGE HEAD ON TOP             0.062 (    0.000)
    OF LAYER  4
 
  PERCOLATION/LEAKAGE THROUGH     0.01042 (  0.00000)       283.731  ++++++++++
    LAYER  6
 
  CHANGE IN WATER STORAGE        -9.551   (  0.0000)    -260019.77   --------
 
 *******************************************************************************
 
                 PEAK DAILY VALUES FOR YEARS    1 THROUGH    1
    ------------------------------------------------------------------------
                                                 (INCHES)      (CU. FT.)
                                                ----------   -------------
       PRECIPITATION                              0.00             0.000
 
       RUNOFF                                     0.000            0.0000
 
       DRAINAGE COLLECTED FROM LAYER  3           0.28672       7805.86279
 
       PERCOLATION/LEAKAGE THROUGH LAYER  5       0.000005         0.13761
 
       AVERAGE HEAD ON TOP OF LAYER  4            5.064

Page 4

DRAFT



Waste Drainage
 
       MAXIMUM HEAD ON TOP OF LAYER  4            8.198

       LOCATION OF MAXIMUM HEAD IN LAYER  3
             (DISTANCE FROM DRAIN)               61.8 FEET
 
       PERCOLATION/LEAKAGE THROUGH LAYER  6       0.000030         0.82792
 
       SNOW WATER                                 0.00             0.0000
 

       MAXIMUM VEG. SOIL WATER (VOL/VOL)                  0.3000
 
       MINIMUM VEG. SOIL WATER (VOL/VOL)                  0.0850
 

        ***  Maximum heads are computed using McEnroe's equations.  ***

             Reference:  Maximum Saturated Depth over Landfill Liner
                         by Bruce M. McEnroe, University of Kansas
                         ASCE Journal of Environmental Engineering
                         Vol. 119, No. 2, March 1993, pp. 262-270.
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LCRS Storage Volume
Maximum head on bottom liner 1 ft Excludes leachate trench
Maximum elevation to generate 1 ft of head on liner 6024 ft

Volume below maximum elevation 39,258 ft3 From design surface
Assumed effective porosity in drain gravel & cushion layer 25 %
Leachate storage volume 9814.5 ft3 = 73,422 gallons

Leachate Conveyance
Maximum Drainage Rate (HELP3) 7,806 ft3/day = 40.5 gal/min
Length of Trench 1090 ft
Maximum flow rate to LCRS trench 0.04 gal/min/ft < 1 gal/min/ft OK

LCRS Drain Pipe Capacity 
Manning's n 0.015 Plastics Pipe Institute
Diameter 4 in
Pipe Area 0.0873 ft2

Pipe Perimeter 1.0472 ft
Slope 0.5 % = 0.005 ft/ft

Gravity flow by Manning's equation 0.1166 cfs = 52.3 gal/min

Perforated Pipe Orifice Flow
Orifice area 1 in2/ft (min) AASHTO M252
Pipe Length 1,090 ft
Total Orifice Area 7.6 ft2

Head on orifices with water 3 in above pipe 3 in = 0.25 ft
Orifice coefficient 0.6

Q = CxAxsqrt(2gh) = 18.22 cfs = 8,179 gpm
Therefore, orifice flow is not limiting

Capacity of LCRS system

DRAFT



Bare Cover Soil
 ******************************************************************************
 ******************************************************************************
 **                                                                          **
 **                                                                          **
 **              HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE               **
 **                HELP MODEL VERSION 3.07  (1 NOVEMBER 1997)                **
 **                  DEVELOPED BY ENVIRONMENTAL LABORATORY                   **
 **                    USAE WATERWAYS EXPERIMENT STATION                     **
 **             FOR USEPA RISK REDUCTION ENGINEERING LABORATORY              **
 **                                                                          **
 **                                                                          **
 ******************************************************************************
 ******************************************************************************

      TITLE:  Soda Springs Repository - Bare Cover                        

 ******************************************************************************

      NOTE:  INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
               WERE SPECIFIED BY THE USER.

 
                                    LAYER  1
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   9
            THICKNESS                   =     24.00   INCHES
            POROSITY                    =      0.5010 VOL/VOL
            FIELD CAPACITY              =      0.2840 VOL/VOL
            WILTING POINT               =      0.1350 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.2500 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.190000006000E-03 CM/SEC

 
                                    LAYER  2
                                    --------

                        TYPE 2 - LATERAL DRAINAGE LAYER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =      0.25   INCHES
            POROSITY                    =      0.8500 VOL/VOL
            FIELD CAPACITY              =      0.0100 VOL/VOL
            WILTING POINT               =      0.0050 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0100 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =   3.15000010000     CM/SEC
            SLOPE                       =      2.00   PERCENT
            DRAINAGE LENGTH             =    325.0    FEET

 
                                    LAYER  3
                                    --------

                        TYPE 4 - FLEXIBLE MEMBRANE LINER
                          MATERIAL TEXTURE NUMBER  35
            THICKNESS                   =      0.06   INCHES
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Bare Cover Soil
            POROSITY                    =      0.0000 VOL/VOL
            FIELD CAPACITY              =      0.0000 VOL/VOL
            WILTING POINT               =      0.0000 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0000 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.199999996000E-12 CM/SEC
            FML PINHOLE DENSITY         =      1.00   HOLES/ACRE
            FML INSTALLATION DEFECTS    =      3.00   HOLES/ACRE
            FML PLACEMENT QUALITY       =  3 - GOOD     

 
                                    LAYER  4
                                    --------

                          TYPE 3 - BARRIER SOIL LINER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =      0.25   INCHES
            POROSITY                    =      0.7500 VOL/VOL
            FIELD CAPACITY              =      0.7470 VOL/VOL
            WILTING POINT               =      0.4000 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.7500 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.999999994000E-08 CM/SEC

 
                                    LAYER  5
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =     12.00   INCHES
            POROSITY                    =      0.4530 VOL/VOL
            FIELD CAPACITY              =      0.1900 VOL/VOL
            WILTING POINT               =      0.0850 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.2000 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.719999988000E-02 CM/SEC

 
                                    LAYER  6
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   6
            THICKNESS                   =    192.00   INCHES
            POROSITY                    =      0.4530 VOL/VOL
            FIELD CAPACITY              =      0.1900 VOL/VOL
            WILTING POINT               =      0.0850 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.2000 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.720000011000E-03 CM/SEC

 
                                    LAYER  7
                                    --------

                        TYPE 2 - LATERAL DRAINAGE LAYER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =     36.00   INCHES
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Bare Cover Soil
            POROSITY                    =      0.4530 VOL/VOL
            FIELD CAPACITY              =      0.1900 VOL/VOL
            WILTING POINT               =      0.0850 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.2000 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.719999988000E-02 CM/SEC

 
                                    LAYER  8
                                    --------

                        TYPE 2 - LATERAL DRAINAGE LAYER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =      0.25   INCHES
            POROSITY                    =      0.8500 VOL/VOL
            FIELD CAPACITY              =      0.0100 VOL/VOL
            WILTING POINT               =      0.0050 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0100 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =   3.15000010000     CM/SEC
            SLOPE                       =      2.00   PERCENT
            DRAINAGE LENGTH             =    325.0    FEET

 
                                    LAYER  9
                                    --------

                        TYPE 4 - FLEXIBLE MEMBRANE LINER
                          MATERIAL TEXTURE NUMBER  35
            THICKNESS                   =      0.06   INCHES
            POROSITY                    =      0.0000 VOL/VOL
            FIELD CAPACITY              =      0.0000 VOL/VOL
            WILTING POINT               =      0.0000 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0000 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.199999996000E-12 CM/SEC
            FML PINHOLE DENSITY         =      1.00   HOLES/ACRE
            FML INSTALLATION DEFECTS    =      3.00   HOLES/ACRE
            FML PLACEMENT QUALITY       =  3 - GOOD     

 
                                    LAYER 10
                                    --------

                          TYPE 3 - BARRIER SOIL LINER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =      0.25   INCHES
            POROSITY                    =      0.7500 VOL/VOL
            FIELD CAPACITY              =      0.7470 VOL/VOL
            WILTING POINT               =      0.4000 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.7500 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.999999994000E-08 CM/SEC

 
                                    LAYER 11
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
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Bare Cover Soil
                          MATERIAL TEXTURE NUMBER  23
            THICKNESS                   =      6.00   INCHES
            POROSITY                    =      0.4610 VOL/VOL
            FIELD CAPACITY              =      0.3600 VOL/VOL
            WILTING POINT               =      0.2030 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.2500 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.900000032000E-05 CM/SEC

 

                    GENERAL DESIGN AND EVAPORATIVE ZONE DATA
                    ----------------------------------------

          NOTE:  SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
                   SOIL DATA BASE USING SOIL TEXTURE # 9 WITH BARE
                   GROUND CONDITIONS, A SURFACE SLOPE OF  2.% AND
                   A SLOPE LENGTH OF  325. FEET.

         SCS RUNOFF CURVE NUMBER             =     91.70
         FRACTION OF AREA ALLOWING RUNOFF    =    100.0    PERCENT
         AREA PROJECTED ON HORIZONTAL PLANE  =      7.500  ACRES
         EVAPORATIVE ZONE DEPTH              =     16.0    INCHES
         INITIAL WATER IN EVAPORATIVE ZONE   =      4.000  INCHES
         UPPER LIMIT OF EVAPORATIVE STORAGE  =      8.016  INCHES
         LOWER LIMIT OF EVAPORATIVE STORAGE  =      2.160  INCHES
         INITIAL SNOW WATER                  =      0.000  INCHES
         INITIAL WATER IN LAYER MATERIALS    =     55.880  INCHES
         TOTAL INITIAL WATER                 =     55.880  INCHES
         TOTAL SUBSURFACE INFLOW             =      0.00   INCHES/YEAR

                     EVAPOTRANSPIRATION AND WEATHER DATA 
                     -----------------------------------

          NOTE:  EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
                   POCATELLO             IDAHO             

              STATION LATITUDE                       =  42.69 DEGREES
              MAXIMUM LEAF AREA INDEX                =   0.00
              START OF GROWING SEASON (JULIAN DATE)  =    132
              END OF GROWING SEASON (JULIAN DATE)    =    275
              EVAPORATIVE ZONE DEPTH                 =  16.0  INCHES
              AVERAGE ANNUAL WIND SPEED              =  10.20 MPH
              AVERAGE 1ST QUARTER RELATIVE HUMIDITY  =  70.00 %
              AVERAGE 2ND QUARTER RELATIVE HUMIDITY  =  52.00 %
              AVERAGE 3RD QUARTER RELATIVE HUMIDITY  =  43.00 %
              AVERAGE 4TH QUARTER RELATIVE HUMIDITY  =  65.00 %

          NOTE:  PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    POCATELLO           IDAHO               

                   NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

      JAN/JUL     FEB/AUG     MAR/SEP     APR/OCT     MAY/NOV     JUN/DEC
      -------     -------     -------     -------     -------     -------
        1.14        1.27        1.42        1.35        2.13        1.36
        1.25        1.31        1.07        1.26        1.16        1.03
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          NOTE:  TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    POCATELLO           IDAHO               

              NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

      JAN/JUL     FEB/AUG     MAR/SEP     APR/OCT     MAY/NOV     JUN/DEC
      -------     -------     -------     -------     -------     -------
       23.80       29.50       35.50       44.60       54.00       62.50
       71.20       68.90       59.20       48.10       35.20       26.60

          NOTE:  SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    POCATELLO           IDAHO               
                     AND STATION LATITUDE  =  42.69 DEGREES

 *******************************************************************************
 
      AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS    1 THROUGH  100
 -------------------------------------------------------------------------------
                                      INCHES            CU. FEET       PERCENT
                                -------------------   -------------   ---------
  PRECIPITATION                  15.62    (   3.010)     425189.2     100.00
 
  RUNOFF                          1.805   (  0.9865)      49152.60     11.560
 
  EVAPOTRANSPIRATION             13.477   (  2.3680)     366908.06     86.293
 
  LATERAL DRAINAGE COLLECTED      0.33763 (  0.38211)      9192.102    2.16188
    FROM LAYER  2
 
  PERCOLATION/LEAKAGE THROUGH     0.00000 (  0.00000)         0.021     0.00001
    LAYER  4
 
  AVERAGE HEAD ON TOP             0.001 (    0.001)
    OF LAYER  3
 
  LATERAL DRAINAGE COLLECTED      0.02400 (  0.19498)       653.405    0.15367
    FROM LAYER  8
 
  PERCOLATION/LEAKAGE THROUGH     0.00000 (  0.00000)         0.018     0.00000
    LAYER 10
 
  AVERAGE HEAD ON TOP             0.000 (    0.000)
    OF LAYER  9
 
  PERCOLATION/LEAKAGE THROUGH     0.00131 (  0.00119)        35.765     0.00841
    LAYER 11
 
  CHANGE IN WATER STORAGE        -0.028   (  0.8159)       -752.86     -0.177
 
 *******************************************************************************
 
                 PEAK DAILY VALUES FOR YEARS    1 THROUGH  100
    ------------------------------------------------------------------------
                                                 (INCHES)      (CU. FT.)
                                                ----------   -------------
       PRECIPITATION                              2.64         71874.000
 
       RUNOFF                                     1.658        45128.0859
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       DRAINAGE COLLECTED FROM LAYER  2           0.21185       5767.58203
 
       PERCOLATION/LEAKAGE THROUGH LAYER  4       0.000000         0.00313
 
       AVERAGE HEAD ON TOP OF LAYER  3            0.193
 
       MAXIMUM HEAD ON TOP OF LAYER  3            0.377

       LOCATION OF MAXIMUM HEAD IN LAYER  2
             (DISTANCE FROM DRAIN)                6.9 FEET
 
       DRAINAGE COLLECTED FROM LAYER  8           0.05166       1406.33533
 
       PERCOLATION/LEAKAGE THROUGH LAYER 10       0.000000         0.00086
 
       AVERAGE HEAD ON TOP OF LAYER  9            0.047
 
       MAXIMUM HEAD ON TOP OF LAYER  9            0.094

       LOCATION OF MAXIMUM HEAD IN LAYER  8
             (DISTANCE FROM DRAIN)                0.7 FEET
 
       PERCOLATION/LEAKAGE THROUGH LAYER 11       0.000030         0.82818
 
       SNOW WATER                                 3.36         91377.7734
 

       MAXIMUM VEG. SOIL WATER (VOL/VOL)                  0.3845
 
       MINIMUM VEG. SOIL WATER (VOL/VOL)                  0.1350
 

        ***  Maximum heads are computed using McEnroe's equations.  ***

             Reference:  Maximum Saturated Depth over Landfill Liner
                         by Bruce M. McEnroe, University of Kansas
                         ASCE Journal of Environmental Engineering
                         Vol. 119, No. 2, March 1993, pp. 262-270.
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Good Cover Soil
 ******************************************************************************
 ******************************************************************************
 **                                                                          **
 **                                                                          **
 **              HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE               **
 **                HELP MODEL VERSION 3.07  (1 NOVEMBER 1997)                **
 **                  DEVELOPED BY ENVIRONMENTAL LABORATORY                   **
 **                    USAE WATERWAYS EXPERIMENT STATION                     **
 **             FOR USEPA RISK REDUCTION ENGINEERING LABORATORY              **
 **                                                                          **
 **                                                                          **
 ******************************************************************************
 ******************************************************************************

      TITLE:  Soda Springs Repository - Good Cover                        

 ******************************************************************************

      NOTE:  INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
               WERE SPECIFIED BY THE USER.

            SOIL LAYERS IDENTICAL TO BARE COVER SOIL SIMULATION
                    ---------------------------------------- 
 

                    GENERAL DESIGN AND EVAPORATIVE ZONE DATA
                    ----------------------------------------

          NOTE:  SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
                   SOIL DATA BASE USING SOIL TEXTURE # 9 WITH A
                   GOOD STAND OF GRASS, A SURFACE SLOPE OF  2.%
                   AND A SLOPE LENGTH OF  325. FEET.

         SCS RUNOFF CURVE NUMBER             =     75.10
         FRACTION OF AREA ALLOWING RUNOFF    =    100.0    PERCENT
         AREA PROJECTED ON HORIZONTAL PLANE  =      7.500  ACRES
         EVAPORATIVE ZONE DEPTH              =     24.0    INCHES
         INITIAL WATER IN EVAPORATIVE ZONE   =      6.000  INCHES
         UPPER LIMIT OF EVAPORATIVE STORAGE  =     12.024  INCHES
         LOWER LIMIT OF EVAPORATIVE STORAGE  =      3.240  INCHES
         INITIAL SNOW WATER                  =      0.000  INCHES
         INITIAL WATER IN LAYER MATERIALS    =     55.880  INCHES
         TOTAL INITIAL WATER                 =     55.880  INCHES
         TOTAL SUBSURFACE INFLOW             =      0.00   INCHES/YEAR

                     EVAPOTRANSPIRATION AND WEATHER DATA 
                     -----------------------------------

          NOTE:  EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
                   POCATELLO             IDAHO             

              STATION LATITUDE                       =  42.69 DEGREES
              MAXIMUM LEAF AREA INDEX                =   1.20
              START OF GROWING SEASON (JULIAN DATE)  =    132
              END OF GROWING SEASON (JULIAN DATE)    =    275
              EVAPORATIVE ZONE DEPTH                 =  24.0  INCHES
              AVERAGE ANNUAL WIND SPEED              =  10.20 MPH
              AVERAGE 1ST QUARTER RELATIVE HUMIDITY  =  70.00 %
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              AVERAGE 2ND QUARTER RELATIVE HUMIDITY  =  52.00 %
              AVERAGE 3RD QUARTER RELATIVE HUMIDITY  =  43.00 %
              AVERAGE 4TH QUARTER RELATIVE HUMIDITY  =  65.00 %

          NOTE:  PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    POCATELLO           IDAHO               

                   NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

      JAN/JUL     FEB/AUG     MAR/SEP     APR/OCT     MAY/NOV     JUN/DEC
      -------     -------     -------     -------     -------     -------
        1.14        1.27        1.42        1.35        2.13        1.36
        1.25        1.31        1.07        1.26        1.16        1.03

          NOTE:  TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    POCATELLO           IDAHO               

              NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

      JAN/JUL     FEB/AUG     MAR/SEP     APR/OCT     MAY/NOV     JUN/DEC
      -------     -------     -------     -------     -------     -------
       23.80       29.50       35.50       44.60       54.00       62.50
       71.20       68.90       59.20       48.10       35.20       26.60

          NOTE:  SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    POCATELLO           IDAHO               
                     AND STATION LATITUDE  =  42.69 DEGREES

 *******************************************************************************
 
      AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS    1 THROUGH  100
 -------------------------------------------------------------------------------
                                      INCHES            CU. FEET       PERCENT
                                -------------------   -------------   ---------
  PRECIPITATION                  15.62    (   3.010)     425189.2     100.00
 
  RUNOFF                          0.517   (  0.5246)      14072.31      3.310
 
  EVAPOTRANSPIRATION             14.913   (  2.6171)     406002.22     95.487
 
  LATERAL DRAINAGE COLLECTED      0.21265 (  0.46603)      5789.395    1.36160
    FROM LAYER  2
 
  PERCOLATION/LEAKAGE THROUGH     0.00000 (  0.00000)         0.023     0.00001
    LAYER  4
 
  AVERAGE HEAD ON TOP             0.001 (    0.005)
    OF LAYER  3
 
  LATERAL DRAINAGE COLLECTED      0.02400 (  0.19498)       653.410    0.15368
    FROM LAYER  8
 
  PERCOLATION/LEAKAGE THROUGH     0.00000 (  0.00000)         0.014     0.00000
    LAYER 10
 
  AVERAGE HEAD ON TOP             0.000 (    0.000)
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    OF LAYER  9
 
  PERCOLATION/LEAKAGE THROUGH     0.00118 (  0.00114)        32.215     0.00758
    LAYER 11
 
  CHANGE IN WATER STORAGE        -0.050   (  1.0149)      -1360.40     -0.320
 
 *******************************************************************************

� 
 ******************************************************************************
 
                 PEAK DAILY VALUES FOR YEARS    1 THROUGH  100
    ------------------------------------------------------------------------
                                                 (INCHES)      (CU. FT.)
                                                ----------   -------------
       PRECIPITATION                              2.64         71874.000
 
       RUNOFF                                     1.164        31683.1855
 
       DRAINAGE COLLECTED FROM LAYER  2           0.27462       7476.49121
 
       PERCOLATION/LEAKAGE THROUGH LAYER  4       0.000003         0.08706
 
       AVERAGE HEAD ON TOP OF LAYER  3            3.423
 
       MAXIMUM HEAD ON TOP OF LAYER  3            5.795

       LOCATION OF MAXIMUM HEAD IN LAYER  2
             (DISTANCE FROM DRAIN)               49.8 FEET
 
       DRAINAGE COLLECTED FROM LAYER  8           0.05166       1406.33533
 
       PERCOLATION/LEAKAGE THROUGH LAYER 10       0.000000         0.00086
 
       AVERAGE HEAD ON TOP OF LAYER  9            0.047
 
       MAXIMUM HEAD ON TOP OF LAYER  9            0.094

       LOCATION OF MAXIMUM HEAD IN LAYER  8
             (DISTANCE FROM DRAIN)                0.7 FEET
 
       PERCOLATION/LEAKAGE THROUGH LAYER 11       0.000030         0.82818
 
       SNOW WATER                                 3.36         91377.7734
 

       MAXIMUM VEG. SOIL WATER (VOL/VOL)                  0.3715
 
       MINIMUM VEG. SOIL WATER (VOL/VOL)                  0.1350
 

        ***  Maximum heads are computed using McEnroe's equations.  ***

             Reference:  Maximum Saturated Depth over Landfill Liner
                         by Bruce M. McEnroe, University of Kansas
                         ASCE Journal of Environmental Engineering
                         Vol. 119, No. 2, March 1993, pp. 262-270.

Page 3

DRAFT



Maximum Subsurface Drainage Rate (HELP3) 7476 ft3/day = 38.8 gal/min
Length of Trench 1100 ft North perimeter
Maximum leakage rate to the Sump 0.04 gal/min/ft < 1 gal/min/ft OK

Toe Drain Pipe Capacity 
Manning's n 0.015 Plastics Pipe Institute
Diameter 4 in
Pipe Area 0.0873 ft2

Pipe Perimeter 1.0472 ft
Slope 0.5 % = 0.005 ft/ft

Gravity flow by Manning's equation 0.1166 cfs = 52.3 gal/min

Perforated Pipe Orifice Flow
Orifice area 1 in2/ft (min) AASHTO M252
Pipe Length 1100 ft
Total Orifice Area 7.6 ft2

Head on orifices with water 1 in above pipe 1 in = 0.08 ft
Orifice coefficient 0.6

Q = CxAxsqrt(2gh) = 10.62 cfs = 4,765 gpm
Therefore, orifice flow is not limiting

Capacity of Toe Drain
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Thursday, 03 / 1 / 2018

Hyd. No. 1
Repository bare soil cover

Hydrograph type =  SCS Runoff Peak discharge =  13.61 cfs
Storm frequency =  25 yrs Time to peak =  12.08 hrs
Time interval =  5 min Hyd. volume =  48,073 cuft
Drainage area =  9.500 ac Curve number =  91.7
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  23.30 min
Total precip. =  2.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v10.5 Thursday, 03 / 1 / 2018

Hyd. No. 2
Repository Vegetated

Hydrograph type =  SCS Runoff Peak discharge =  3.221 cfs
Storm frequency =  25 yrs Time to peak =  12.25 hrs
Time interval =  5 min Hyd. volume =  17,311 cuft
Drainage area =  9.500 ac Curve number =  75.1
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  25.00 min
Total precip. =  2.20 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 2
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10-ACRE POND REMOVAL ACTION 

CONSTRUCTION QUALITY ASSURANCE/QUALITY CONTROL PLAN 

KERR-MCGEE CHEMICAL CORP. – SODA SPRINGS PLANT 

SUPERFUND SITE 

SODA SPRINGS, CARIBOU COUNTY, IDAHO 

-DRAFT-

1.0  INTRODUCTION 

1.1 PURPOSE 

This Construction Quality Assurance/Quality Control Plan (CQA/QCP) provides guidance in 

attaining and maintaining high quality in the planned Removal Action (the Project) at the Kerr-

McGee Chemical Corp. – Soda Springs Plant Superfund Site (the Site). Key components of the 

Project are removal of contaminated liquids and solids from the 10-Acre pond as well as the 

construction of liners and a leachate collection system for an on-Site repository. Execution of this 

plan will provide confidence that the Project is completed in accordance with the Contract 

Documents. This CQA/QCP is intended for use in conjunction with Project Plans and 

Specifications. 

Specific Performance Standards for the Project are addressed in the 10-Acre Pond Removal 

Action Work Plan (RAWP) (Hydrometrics, 2018). One of the Performance Standards for the on-

Site repository design requires establishment of a Construction Quality Assurance (CQA) 

program to ensure that the constructed cover meets or exceeds all design criteria and DRAFT



/Users/Tashalewis/Icloud Drive (Archive)/Documents/13_Multistate Trust Properties/Soda Springs/13_RA/10-Acre Pond/06_RAWP/Final 
To EPA/Appendix D CQAP_Clean.Docx\\3/20/18\034 

1-2 3/20/18 10:56 PM 

specifications. This CQA/QCP along with the Plans and Specifications for the on-Site repository 

constitutes the Construction Quality Assurance Program. 

1.2 SCOPE 

This plan has been written to include both Quality Assurance (QA) and Quality Control (QC) 

elements that will be applicable during construction, including methods of observations, test 

procedures, and testing frequency. The overall requirements for inspection and quality assurance, 

as addressed in this CQA/QCP and in the Plans and Specifications, are the responsibility of the 

Prime Contractor. Construction QC requirements are the responsibility of the Construction 

Contractor as addressed in Section 2.0.   

1.3 LIMITATIONS 

This plan focuses on the most critical elements to the success of the Project, including removal of 

contaminated water and solids from the 10-Acre Pond and the on-Site repository geosynthetics 

and drainage materials. All elements of the Project will be inspected for compliance with 

Specifications by the Prime Contractor. Some elements represent routine types of civil 

engineering construction (roads, drainage ditches, etc.) and require no special QA or QC 

provisions other than those described in the Project Plans and Specifications.  The testing 

frequencies listed herein should be considered a minimum. The Prime Contractor should use 

their judgment to implement additional testing if they suspect a change in materials or 

conditions. 
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2.0  CONSTRUCTION QUALITY ASSURANCE PLAN ELEMENTS 

 

The following sections address CQA/QCP responsibilities and authorities, project records, and 

data management and control. 

 

2.1 CQA/QCP RESPONSIBILITY AND AUTHORITY 

Functional roles for the CQA/QC Plan are divided among the Multistate Trust, Design 

Engineer, Prime Contractor, and Construction Contractor. A summary of project 

responsibilities and authorities relative to QA and QC is included in the following sections. 

Figure 2-1 presents the QA/QC Functional Organization Chart for on-Site repository 

construction.  

 

2.1.1 Regulatory Agencies 

The U.S. Environmental Protection Agency (EPA) is the Lead Agency responsible for 

regulatory oversight at the Site along with the Idaho Department of Environmental Quality 

(IDEQ) as the Non-Lead Agency. The EPA and IDEQ are primarily responsible for ensuring 

public health and the environment is protected. The EPA has contracted with CH2M as their 

oversight contractor. Functional roles of the EPA during on-Site repository implementation are 

described in Table 2-1.  

 

2.1.2 Project Owner 

Greenfield Environmental Multistate Trust, LLC, Trustee of the Multistate Environmental 

Response Trust, (the Multistate Trust) is the Owner of the Site and is responsible for the control 

and implementation of the Site activities. Hydrometrics will provide independent QA as the 

Multistate Trust’s representative during the Project. Functional roles of the Multistate Trust are 

further defined in Table 2-1. 
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FIGURE 2-1. CONSTRUCTION QUALITY ASSURANCE                                  

FUNCTIONAL ORGANIZATION 
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TABLE 2-1. QUALITY ASSURANCE AND QUALITY CONTROL ROLES BY FUNCTIONAL POSITION 
 

Regulatory Agency 
(EPA) Multistate Trust Design Engineer 

(Hydrometrics) 
Prime Contractor 

(Pioneer) 
Construction 
Contractor 

• Reviews and approves 

10-Acre Pond Removal 

Action Work Plan. 

• Attends or participates in 

progress meetings, as 

necessary. 

• Coordinates government 

agency interaction, as 

necessary. 

• Ensures protection of 

public health and 

environment. 

 

• Controls and effects 

implementation of the 

10-Acre Pond Time 

Critical Removal 

Action  

• Assigns work to the 

Design Engineer and 

Prime Contractor 

• Responsible for Site 

Environmental 

Actions. 

• Obtains approvals 

needed to accomplish 

project completion. 

• Verifies completion 

of work and approves 

project closeout. 

• Ensures protection of 

public health and 

environment 

• Prepares the 10-Acre 

Pond Removal Action 

Work Plan, including all 

construction plans and 

specifications, and other 

design documents. 

• Identifies approvals 

needed to accomplish 

project completion. 

• Provides project 

engineering and designs. 

• Performs any necessary 

design changes during 

construction to include 

updates to plans and 

specifications and 

construction changes. 

 

• Assesses compliance 

with construction permits 

and approvals. 

• Maintains project 

records. 

• Implements portions of 

CQA/QCP including 

testing and construction 

inspection. 

• Performs independent, 

on-Site inspections, may 

include implementation 

or oversight of 

performance and 

certification testing. 

• Implements CQA/QCP 

including testing, 

reporting, and 

construction inspection. 

• Performs on-Site 

inspections, including 

oversight of performance 

and certification testing. 

 
 

• Implements 

CQA/QCP for 

specific construction 

activities. 

• Provides required 

submittals including 

progress schedules, 

reports, and QC 

documentation. 

• Submits lists of 

equipment, material, 

and proposed 

methods of work to 

engineering 

inspectors. 

• Submits 

manufacturers’ or 

suppliers’ 

certification that 

materials meet 

specifications 
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2.1.3 Project Engineer 

Hydrometrics is the Design Engineer for the Project. During project design, the Design 

Engineer is primarily responsible for providing development of designs, plans, and 

specifications which meet project requirements. Functional roles of the Design Engineer 

during design are addressed in Table 2-1. 

 

2.1.4 Prime Contractor 

Pioneer Technical Services (Pioneer) is the Prime Contractor for the Project. The overall 

responsibility of the Prime Contractor is to execute the activities specified under the CQA/QCP 

and to oversee the routine inspection of the Project and assure that quality standards specified 

by the design documents are met. The Prime Contractor will implement and assure adherence 

to the CQA/QCP. The Prime Contractor will provide a Project Manager to maintain project 

records as defined in Section 2.3. Functional roles of the Prime Contractor are addressed in 

Table 2-1. 

 

2.1.5 Construction Contractor 

Pioneer is the Prime Contractor for the project and will solicit bids and subcontract a 

Construction Subcontractor to perform the work. The Prime Contractor will be responsible for 

project administration and managing the Construction Contractor. During construction, the 

Construction Contractor will be responsible for construction QC. The Construction Contractor 

will designate a QC representative(s) responsible for ensuring adherence to the CQA/QCP. 

The Construction Conntractor will provide required submittals and documentation to the Prime 

Contractor. Functional roles of the Construction Contractor during design are addressed in 

Table 2-1. 

 

2.2 PROJECT RECORDS 

Project records will be maintained by the Prime Contractor’s Project Manager. Submittals by 

various subcontractors and their vendors will include pertinent shop drawings, data sheets, 

material certifications, mix designs, permits, test results, and other pertinent or required 

submittals. The Project Manager will prepare various reports that describe the construction 

activities and provide documentation that the construction conforms to approved Plans and 
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Specifications. The specific reports, their content, distribution and distribution schedule will be 

developed for each specific construction activity. At a minimum, the following reports will be 

part of the project records: 

 
1. Daily Inspector Report; and 

2. Inspection Testing Forms. 

 
Examples of these project reports are included in Attachment A.   

 

2.3 DATA MANAGEMENT AND DOCUMENT CONTROL 

All information relevant to construction activities will be categorized as either (a) data, or (b) 

construction project records. Data are results from the measurement of some parameter of 

media and can include sampling and analytical results, and other tests or measurement (e.g., 

survey information). Construction project records consist of all documentation pertinent to 

project construction activities.   

 

The QA methods and procedures outlined in this CQA/QCP will be used to verify and 

document that the Project is completed in accordance with plans and specifications and codes, 

standards and practices referenced therein. 

 

2.4 MEETINGS 

To effectively implement this plan, several meetings will be held to promote communication.  

The meetings are described below. 

 

2.4.1 Pre-Bid Meeting 

The meeting will be held prior to bid opening and will allow interested construction 

subcontractors a chance to discuss questions with the Multistate Trust and Design Engineer 

and to visit the Site. 

 

2.4.2 Pre-Construction Meeting 

The meeting will be held before construction commences. The Construction Contractor, Prime 

Contractor, Design Engineer and Multistate Trust will attend this meeting. At this meeting, the 
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Design Engineer’s oversight plans will be discussed as well as the CQA/QCP and any specific 

CQA/QCP addendum. 

 

2.4.3 Progress Meetings 

These meetings will be held during construction and their frequency may vary with the amount 

of construction activity ongoing. While discussion at these meetings may include a wide 

variety of topics, it should also include any problems encountered or anticipated that are related 

to CQA. The Construction Contractor, Prime Contractor, Design Engineer and Multistate Trust 

will attend progress meetings to monitor overall project progress and issues, particularly those 

related to QA and QC. EPA and IDEQ will be notified of progress meetings, provided an 

agenda and handouts, and may participate via phone or in person. 

 

2.5 REPORTING  

QA/QC issues will be recorded and reported to interested parties in a number of ways. The 

Prime Contractor will prepare general daily, weekly, and monthly reports documenting 

construction progress and issues.  QA/QC test failures or non-conformance shall be noted on 

daily logs. Additionally, each test failure or non-conformance will be further reported on a 

special report documenting the issue and its resolution. Sample QA/QC test forms are included 

in Attachment A. 

 

Daily reports and QA/QC issue reports will be distributed to the Design Engineer and 

Multistate Trust. Distribution methods may include hand delivery, fax, mail, e-mail, website, 

or other methods. 
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3.0  EARTHWORK 

 

This section describes QA and QC measures for all earthwork to be performed. 

 

3.1 QUALITY CONTROL MEASURES 

The Construction Contractor shall perform QC measures on excavated on-Site soils, imported 

borrow materials, and other miscellaneous earthen materials. 

 

QC measures for on-Site soils to be used for cover soil and subsoil shall include visual 

inspection. All organic material including roots, sticks, leaves, brush trash, and any other debris 

shall be removed before stockpiling or using excavated material. 

 

QC measures for imported borrow materials to be used for drain aggregate shall include visual 

inspection, gradation, and liquid and plasticity limits (where applicable). Table 3-1 lists the 

specific tests, frequency of testing and acceptance criteria. For those QC tests whose frequency 

is listed as continuous in Table 3-1, QA tests will be performed at least once per shift for a 

minimum of 15 minutes.   

 

3.2 QUALITY ASSURANCE MEASURES 

The Prime Contractor’s inspectors will perform QA testing to corroborate QC testing. In 

general, QA testing will use the same methods, standards and rejection criteria as QC testing. 

Visual test methods will be performed continuously by inspectors. QC placement tests (i.e., in-

place density) will be observed by the inspectors for QA. Additional QA placement tests may 

be performed at the Prime Contractor’s discretion. 
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TABLE 3-1. QC TESTS FOR SELECTED EARTHEN MATERIALS 

 
Material Test Description(1) Test Method Test Frequency Standard Test Rejection Criteria(4) 

Drain Aggregate Deleterious 
Materials Visual Continuous -- All foreign material and undersized or 

oversized particles to be removed. 
Gradation ASTM D-6913 1 per 5,000 cy(2) Special provisions  No deviation from standard. 

Liquid and Plastic 
Limits and 

Plasticity Index 
ASTM D-4318 1 per 5,000 cy(2, 3) LL <40 

PI <6 No deviation from standard. 

General Waste 
Materials Compaction Visual; 

Proof roll Continuous 

8 passes (4 cycles) 
with proper 
compaction 
equipment 

No deviation from standard. 

Lift Thickness Visual 
Measurement Continuous 2-foot lifts No deviation from standard. 

Gradation Visual 
Measurement Continuous 

At least one 
dimension less than 

2 feet 

Long oversized debris will be laid flat 
and void space minimized. Pipes and 
structures with large voids must be 

crushed or broken to minimize voids. 
General Waste 

Materials 
Moisture Visual Continuous Special provisions 

Pond solids with free water or that 
cannot be contained in a truck bed must 
be dried prior to hauling to the on-Site 
repository.  Soil will be dried and/or 
mixed if necessary for compaction. 

Geosynthetic 
Waste Materials Size Visual 

Measurement Continuous Special provisions 
Geosynthetics must be shredded or 

otherwise sized to be compacted within 
the 2 foot waste lifts with minimal voids. 

Bottom Liner 
Subgrade  

Standard Proctor 
Density ASTM D-698 1 test minimum N/A N/A 

In-Place Density ASTM D-6938 3 per acre 90% of maximum 
dry density 

No deviation from Standard. Rework 
and retest failed areas. 
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TABLE 3-1. QC TESTS FOR SELECTED EARTHEN MATERIALS (continued) 

 
Material Test Description Test Method Test Frequency Standard Test Rejection Criteria(4) 

Calcine Cushion 
Material 

Deleterious 
Materials Visual Continuous -- All foreign material and undersized or 

oversized particles to be removed. 

Compaction Visual Continuous 

Firm, unyielding 
surface meeting 
GCL subgrade 
requirements 

No deviation from standard. 

Cover Soil 

Soil Quality Visual Continuous 

No oversized 
particles, roots, 
sticks, leaves, 
brush, trash or 

other debris 

Remove all material not meeting 
standard 

Anchor Trench  Standard Proctor 
Density ASTM D-698 1 test minimum N/A N/A 

In-Place Density ASTM D-6938 1 per 750 linear 
feet per lift 

92% of maximum 
dry density 

No deviation from Standard. Rework 
and retest failed areas. 

     
 Notes: 

(1)  Inspection shall be by the Construction Contractor’s QC representatives, equipment operators, laborers, or other personnel. 
(2)  Frequency shown is for each type of material.  If there is a change in the material or supplier, the same frequency shall apply to the new material. 
(3)  Liquid and plastic limit testing not applicable to those materials with less than 1% (by weight) of material passing the No. 40 sieve. 
(4)  Unless otherwise specified, deviations shall be corrected by reworking material until the standard is met. 
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4.0  HDPE FLEXIBLE MEMBRANE LINERS 

 

Flexible Membrane Liners (FMLs) provide the primary barrier layer for the on-Site repository 

bottom liner and cover liner. All FML specified for this project is 60 mil double-sided textured 

High Density Polyethylene (HDPE). The term geomembrane is used interchangeably with 

FML in the project documents.  

 

Before shipping any FMLs to the Site, the Construction Contractor shall submit the 

manufacturer’s QA testing results to the Prime Contractor. At a minimum, the manufacturer’s 

QA tests shall consist of the tests list in Table 4-1. Test standards are minimum average roll 

values (MARV). The manufacturer’s QA tests will be conducted on the particular lot(s) to be 

used for this Project. 

 

On delivery of FMLs to the Project Site, the Prime Contractor shall collect additional samples 

for confirmation testing. The Prime Contractor shall select one roll of each FML lot and shall 

remove an appropriate length for confirmation testing. Confirmation testing shall duplicate the 

requirements specified in Table 4-1 at a frequency of 1 test per lot. 

 

The Construction Contractor shall implement QC measures during FML installation. QC 

measures shall include visual inspection of the receiving surface, anchor trenches, panel 

placement, and seams as well as destructive and non-destructive testing of seams. Destructive 

testing will be conducted on seam samples that are cut from a completed seam. The samples 

shall be approximately 36 inches by 12 inches. From the sample, the Construction Contractor 

shall deliver to the Engineer two 12-inch by 12-inch pieces for laboratory testing and archival 

storage. The remainder will be used by the Construction Contractor for field testing. Table 4-

2 lists the QC tests, their frequency, and rejection criteria. 

 

The Prime Contractor shall implement QA procedures during FML installation. In general, 

Prime Contractor will perform the same tests as indicated in Table 4-2 at the same frequency. 
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TABLE 4-1. MANUFACTURER’S QA TESTS FOR FML 

 
Property Test Method Test Frequency Test Standard Rejection 

Criteria 
Thickness (mils) 
Minimum Average 
Lowest Individual Reading 

ASTM D-5994 Every roll 
 

57 
54 

Material must 
meet all 

standards 
before 

delivery to site 

Asperity Height (mils) ASTM D-7466 Every 2 rolls 16 
Specific Gravity ASTM D-1505 200,000 lb ³0.94 
Tear Strength (pounds) ASTM D-1004 50,000 lb 42 
Tensile Strength - each direction 
1. Yield Stress (lb/in) 
2. Break Stress (lb/in) 
3. Yield Elongation (%) 
4. Break Elongation (%) 

ASTM D-6693 
Type IV 

20,000 lb 
126 
90 
12 
100 

Puncture Resistance (lb) ASTM D-4833 50,000 lb 90 
Stress Crack Resistance(1) (hours) ASTM D-5397 200,000 lb 500 
Oxidative Induction Time – 
Standard OIT (min ave)(1,2) ASTM D-3895 200,000 lb 100 

Carbon Black Content(1) ASTM D-4218 20,000 lb 2 – 3% 
Carbon Black Dispersion(1) ASTM D-5596 50,000 lb  

 
Notes: 

(1) Engineer confirmation testing is not required for these properties. Confirmation tests may be completed 
at Engineer’s discretion. 

(2) Manufacturer may substitute High Pressure OIT testing (ASTM D-5885) for Standard OIT. Test 
standard for High Pressure OIT is 400 min. 
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TABLE 4-2. QUALITY CONTROL CRITERIA FOR FML 

 
Parameter Test Method Frequency Standard Test Rejection Criteria 

Surface Conditions Visual Inspection 100% No holes, ridges, voids, rocks, roots, 
ruts or other non-conformities 

Reject and replace all surfaces with 
any of the items at left 

Anchor Trenches Visual/Tape Measure 100% See dimensions on project plans Reject and repair all non-
conforming trenches 

FML Placement Visual 100%  Reject and replace non-conforming 
panels 

Seaming Visual 100%   
Seam Shear & 
Peel(1) 

ASTM D-4437 1 per 500 to 1,000 feet of seam 
(see Special Provisions) 

Shear strength: 120 lb/in – 60 mil 
Peel strength:     91 lb/in(2)  – 60 mil 
                           78 lb/in(3) – 60 mil 

Reject and replace non-conforming 
seams 

Trial Seam ASTM D-4437 1) Beginning of each shift of 
seaming and every four 
hours thereafter 

2) At any change in seam 
operator, equipment or 
weather 

See Seam Shear & Peel values 
above 

Repeat trial seaming until standard 
is met 

Spark Test 
Vacuum Box  
or 
Internal Pressure 

ASTM D-7240 
ASTM D-4437 

or 
ASTM D-5820 

100%(4) No spark 
No bubbles emerging from seams 
 
Loss of pressure £4 psi in 5 minutes 

Identify, repair, and replace leaking 
seams 

 
Notes: 

(1) Four out of five tests must meet standard. All tests must exceed 80% of standard. 
(2) Criterion for hot wedge seams. 
(3) Criterion for extrusion welds. 
(4) Hot wedge seams shall be tested by internal pressure. Extrusion welds shall be tested by vacuum box. Spark testing shall only be used where internal 

pressure and vacuum testing is not possible (e.g., liner penetrations). Prime Contractor shall observe tests for QA. 
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5.0  GEOCOMPOSITES 

 

Geocomposites are used in the on-Site repository leachate collection system and cover liner 

system. The Construction Contractor will obtain the manufacturer’s certification that the 

material conforms to the MARV Project Specifications shown in Table 5-1 and provide copies 

to the Prime Contractor. The Prime Contractor will be present during the delivery and 

unloading of geocomposites. Confirmation testing requirements are listed in Table 5-2. These 

will be performed by the manufacturer or Construction Contractor on the material lots used for 

this Project, and results will be provided to Prime Contractor no later than at delivery of the 

geocomposite. 

 

The Prime Contractor and Design Engineer will be present during installation of the 

geocomposite and will visually confirm that overlap and panel fasteners conform to Project 

Specifications. Copies of manufacturer’s certifications and the results of any testing or 

inspection conducted by the Prime Contractor will be provided to the Design Engineer. 

 

Quality control measures to be implemented by the Construction Contractor shall include 

storage, handling, and complete visual inspection of overlaps and seaming procedures. QA 

measures implemented by the Design Engineer shall also include complete visual inspection 

of overlap and seaming procedures. 
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TABLE 5-1. MANUFACTURER’S QA TESTS FOR GEOCOMPOSITE 

 
Property Test Method Test 

Frequency 
Test Standard Rejection 

Criteria  
Geonet 

Manufacturer 
must certify 
all standards 

before 
delivery to site 

Core Thickness (mil) ASTM D-5199 50,000 ft2 250 
Transmissivity (gal/min/ft) ASTM D-4716 50,000 ft2 14 
Specific Gravity ASTM D-1505 50,000 ft2 0.94 
Tensile Strength (lb/in) ASTM D-7179 50,000 ft2 50 
Geotextile 
Mass per Unit Area (oz/yd2) ASTM D-5261 90,000 ft2 8 
Grab Tensile Strength (lb) ASTM D-4632 90,000 ft2 220 
CBR Puncture Strength (lb) ASTM D-6241 600,000 ft2 500 
Permittivity (sec-1) ASTM D-4491 600,000 ft2 1.2 
Water Flow (gpm/ft2) ASTM D-4491 600,000 ft2 90 
Apparent Opening Size (U.S. sieve, max) ASTM D-4751 600,000 ft2 80 
Geocomposite 
Ply Adhesion (lb/in) ASTM D-7005 50,000 ft2 1.0 
Transmissivity (gpm/ft (m2/sec)) ASTM D-4716 600,000 ft2 2.4 (5x10-4) 

 

 
 

TABLE 5-2. CONFIRMATION SAMPLING FOR GEOCOMPOSITES 

 
PARAMETER TEST MINIMUM TEST 

FREQUENCY REJECTION CRITERIA 

Thickness ASTM D-5199 1 per lot(1) Reject any lot sampling unit or lots that 
do not meet ASTM-D-4759, Section 5. 

Geocomposite 
Transmissivity 

ASTM D-4716 
≥22 psi normal pressure and 
0.1 ft/ft hydraulic gradient 

1 per lot(1) Reject any lot sampling unit or lots that 
do not meet ASTM-D-4759, Section 5. 

 
Notes: 

(1) A lot is the smaller of 100,000 square feet or one production run. 
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6.0  GEOSYNTHETIC CLAY LINER 

 

Geosynthetic Clay Liners (GCLs) are used as the secondary barrier layer component for the 

on-Site repository. The Construction Contractor or manufacturer shall provide acceptance 

testing of the GCL according to Table 6-1. Test results shall be provided to the Prime 

Contractor and Design Engineer before any GCL is shipped to the Project. 

 

During GCL placement, the Construction Contractor shall perform QC tests according to Table 

6-2. The Prime Contractor shall perform QA tests of the same type and at the same frequency 

as those tests shown in Table 6-2. 

 

If any holes result in the GCL for any reason, the Construction Contractor shall repair the hole 

by placing a patch of GCL over the affected area. The patch will have a minimum of 12 inches 

of overlap on all sides from the affected area. Granular bentonite shall be uniformly scattered 

over the entire patch area at the same rate as used in panel overlaps. The Construction 

Contractor and Prime Contractor shall visually inspect all hole repairs. 
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TABLE 6-1. ACCEPTANCE TESTING FOR GCL 

 
Parameter Test Method Frequency Test Standard Rejection Criteria 

Bentonite Mass per Unit 
Area ASTM D-5993 

1 per lot(1) 

0.75 lb/ft2 MIN 

Materials must pass all acceptance 
testing before delivery to site 

Bentonite Swell Index  
(2 grams) ASTM D-5890 24 ml MIN 

Bentonite Fluid Loss, ml ASTM D-5891 18 ml MAX 
Bentonite moisture content ASTM D-5993 35% MAX(2) 

Geotextile Density ASTM D-5261 5.9 oz/yd2 MIN 
Hydraulic Conductivity ASTM D-5887 5 x 10-9cm/sec MAX 
Tensile Strength ASTM D-6768 45 lb/in MIN 
Peel Strength ASTM D-6496  3.5 lb/in MIN  
Shear Strength ASTM D-6243 1,000,000 ft2 500 psf MIN(3) 

 
Notes: 

(1) All material used on the project must be from the sampled lot(s). 
(2) Bentonite moisture content measured after incorporation into GCL. 
(3) Hydrated internal shear strength measured at 200 psf normal stress. 
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TABLE 6-2. QC MEASURES FOR GCL 

 

Parameter Test Method Testing Frequency Test Standard Rejection Criteria 

Minimum Overlap Visual/Measuring Tape 

100% 

6 inches longitudinal 
24 inches end of roll 

Manually move panels to meet 
specifications 

Subgrade Smoothness Visual No bridging of GCL³1 inch Manually repair area 

GCL Rips, Tears, Holes Visual No irregularities Patch all irregularities 

Granular Bentonite in 
Overlaps Visual 1/4 lb per foot or 

Internal longitudinal bentonite seam 
Add granular bentonite to meet 
specification 

Freezing/Unrestrained 
Hydration Visual Visibly uneven Remove and replace affected GCL 

Hole Repair Visual 12 inches of overlap all around with 
granular bentonite Remove and replace patch 

 

DRAFT



  

/Users/Tashalewis/Icloud Drive (Archive)/Documents/13_Multistate Trust Properties/Soda Springs/13_RA/10-Acre Pond/06_RAWP/Final 
To EPA/Appendix D CQAP_Clean.Docx\\3/20/18\034 
 7-1 3/20/18 10:56 PM 

7.0  SEPARATION GEOTEXTILE 

 

A non-woven geotextile will be used as a separation layer between the leachate collection and 

removal system (LCRS) drain gravel and the overlying waste material. The Construction 

Contractor will obtain the manufacturer’s certification that the material confirms to the MARV 

Project Specifications shown in Table 7-1 and provide copies to the Prime Contractor and 

Design Engineer. The Prime Contractor and Design Engineer will be present during the 

delivery and unloading of separation geotextile. Copies of manufacturer’s certifications and 

the results of any testing or inspection conducted by the Prime Contractor will be provided to 

the Design Engineer. 

 

Quality control measures to be implemented by the Prime Contractor shall include storage, 

handling, and complete visual inspection of geotextile placing and overlap procedures. QA 

measures implemented by the Design Engineer shall also include complete visual inspection 

of geotextile placing and overlap procedures. 

 
TABLE 7-1. MANUFACTURER’S QA TESTS FOR GEOCOMPOSITE 

 
Property Test Method Test 

Frequency Test Standard Rejection 
Criteria 

Mass per Unit Area (oz/yd2) ASTM D-5261 90,000 ft2 5.9 
Manufacturer 
must certify 
all standards 

before 
delivery to site 

Grab Strength (lb) ASTM D-4632 90,000 ft2 158 
Trapezoid Tear Strength (lb) ASTM D-4533 90,000 ft2 55 
Apparent Opening Size  
(U.S. sieve, max) ASTM D-4751 600,000 ft2 70 

Permittivity (sec-1) ASTM D-4491  0.02 
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8.0  LEACHATE COLLECTION SUMP AND PIPING  

 

Perforated piping and smooth solid piping are used in the repository leachate collection 

systems. QA/QC measures for piping shall include obtaining manufacturer’s certifications that 

the materials meet the Project Specifications, survey verification of pipe grades, verification 

that pipe joints were constructed according to the specifications, and verification that the pipe 

is not damaged during backfilling.   

  

During construction of the leachate collection system, the Construction Contractor shall 

perform QC tests according to Table 8-1. The Prime Contractor shall perform QA tests of the 

same type and at the same frequency as those tests shown in Table 8-1. 

 

TABLE 8-1. QA/QC MEASURES FOR LEACHATE                                             

COLLECTION SUMP AND PIPING 

 
Parameter Test Method Testing Frequency Test Standard Rejection Criteria 

Pipe Grade Visual/Level  
  Manually move piping to meet 

grade specifications 

Pipe Joints Visual 100%  Repair joints to meet joint 
specifications. 

Backfilling over 
Pipe Visual 

 
No damage 

Remove and replace all piping 
damaged during backfilling. 
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9.0  REFERENCES 

 

ASTM D-698, “Test Method for Laboratory Compaction Characteristics of Soil Using 
Standard Effort.” 

 
ASTM D-1004 “Test Method for Initial Tear Resistance of Plastic Film and Sheeting.” 
 
ASTM D-1505, “Standard Test Method for Density of Plastic by the Density-Gradient 

Technique.” 
 
ASTM D-3895, “Standard Test Method for Oxidative-Induction Time of Polyolefins by 

Differential Scanning Calorimetry.” 
 
ASTM D-4218, “Standard Test Method for Determination of Carbon Black Content in 

Polyethylene Compounds By the Muffle-Furnace Technique.” 
 
ASTM D-4318, “Liquid Limit, Plastic Limit and Plasticity Index of Soils.” 
 
ASTM D-4437, “Practice for Determining the Integrity of Field Seams Used in Joining 

Flexible Polymeric Sheet Geomembranes.” 
 
ASTM D-4491, “Standard Test Methods for Water Permeability of Geotextiles by 

Permittivity.” 
 
ASTM D-4533, “Standard Test Method for Trapezoid Tearing Strength of Geotextiles.” 
 
ASTM D-4632, “Standard Test Method for Grab Breaking Load and Elongation of 

Geotextiles.” 
 
ASTM D-4716, “Standard Test Method for Constant Head Hydraulic Transmissivity (In-plane 

Flow) of Geotextiles and Geotextile Related Product.” 
 
ASTM D-4751, “Standard Test Methods for Determining Apparent Opening Size of a 

Geotextile.” 
 
ASTM D-4759, “Standard Practice for Determining the Specification Conformance of 

Geosynthetics.” 
 
ASTM D-4833, “Standard Test Method for Index Puncture Resistance of Geotextiles, 

Geomembranes, and Related Products.” 
 
ASTM D-5199, “Measuring Nominal Thickness of Geotextiles and Geomembranes.” 
 
ASTM D-5261, “Standard Test Method for Measuring Mass per Unit Area of Geotextiles.” 
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ASTM D-5397, “Standard Test Method for Evaluation of Stress Crack Resistance of 
Polyolefin Geomembranes Using Notched Constant Tensile Load Test.” 

 
ASTM D-5596, “Test Method for Microscopic Evaluation of the Dispersion of Carbon Black 

in Polyolefin Geosynthetics.” 
 
ASTM D-5820, “Standard Practice for Pressurized Air Channel Evaluation of Dual Seamed 

Geomembranes.” 
 
ASTM D-5885, “Standard Test Method for Oxidative Induction Time of Polyolefin 

Geosynthetics by High-Pressure Differential Scanning Calorimetry.” 
 
ASTM D-5887,” Standard Test Method for Measurement of Index Flux Through Saturated 

Geosynthetic Clay Liner Specimens Using a Flexible Wall Permeameter.” 
 
ASTM D-5890, “Standard Test Method for Swell Index of Clay Mineral Component of 

Geosynthetic Clay Liners.” 
 
ASTM D-5891, “Standard Test Method for Fluid Loss of Clay Component of Geosynthetic 

Clay Liners.” 
 
ASTM D-5993, “Standard Test Method for Measuring Mass Per Unit of Geosynthetic Clay 

Liners.” 
 
ASTM D-5994, “Standard Test Method for Measuring Core Thickness of Textured 

Geomembrane.” 
 
ASTM D-6241, “Standard Test Method for Static Puncture Strength of Geotextiles and 

Geotextile-Related Products Using a 50-mm Probe.” 
 
ASTM D-6243, “Standard Test Method for Determining the Internal and Interface Shear 

Strength of Geosynthetic Clay Liner by the Direct Shear Method.” 
 
ASTM D-6496, “Standard Test Method for Determining Average Bonding Peel Strength 

Between Top and Bottom Layers of Needle-Punched Geosynthetic Clay Liners.” 
 
ASTM D-6693, “Standard Test Method for Determining Tensile Properties of Nonreinforced 

Polyethylene and Nonreinforced Flexible Polypropylene Geomembranes.” 
 
ASTM D-6768, “Standard Test Method for Tensile Strength of Geosynthetic Clay Liners.” 
 
ASTM D-6913, “Standard Test Methods for Particle-Size Distribution (Gradation) of Soils Using 

Sieve Analysis.” 
 
ASTM D-6938, “Standard Test Methods for In-Place Density and Water Content of Soil and 

Soil-Aggregate by Nuclear Methods (Shallow Depth).” 
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ASTM D-7005, “Standard Test Method for Determining the Bond Strength (Ply Adhesion) of 
Geocomposites.” 

 
ASTM D-7179, “Standard Test Method for Determining Geonet Breaking Force.” 
 
ASTM D-7240, “Standard Practice for Leak Location using Geomembranes with an Insulating 

Layer in Intimate Contact with a Conductive Layer via Electrical Capacitance Technique 
(Conductive Geomembrane Spark Test).” 

 
ASTM D-7466, “Standard Test Method for Measuring Asperity Height of Textured 

Geomembranes.” 
 
Hydrometrics, 2018. 2018 10-Acre Pond Removal Action Work Plan, Kerr-McGee Superfund 

Site, Soda Springs, Caribou County, ID, March 2018. 
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CONSTRUCTION DAILY ACTIVITY REPORT 

 

VISITORS 
 TIME NAME REPRESENTING PURPOSE 
1.                             
2.                            
3.                             
4.                             
5.                             
6.                             

  

TO:    Click here to enter text. DATE 
3/5/18 

 
PROJECT:    Click here to enter text. CONTRACT NUMBER 

       
CONTRACTOR:    Click here to enter text. WORK  DAY WEATHER DAY 

          
 HAS ANYTHING DEVELOPED ON THE WORK THAT MIGHT LEAD TO A CHANGE ORDER 
OR FINDING OF FACT?                                          
                                                                                                     NO              YES  

WEATHER DESCRIPTION 
       

HEALTH AND SAFETY 
Was a Job Safety Meeting held this date? 
                                                                                                    NO              YES 

TEMPERATURE (F) 

MINIMUM MAXIMUM 

              

NUMBER OF CONTRACTOR’S EMPLOYEES 24 HOUR PRECIPITATION

SUPERVISORY OPERATORS LABORERS TOTAL INCHES 

                                   

SUBCONTRACTORS ON SITE 

COMPANY NAME TOTAL EMPLOYEES 
1.         
2.         
3.        

1.         
2.         
3.        

LIST THE MAJOR ITEMS OF EQUIPMENT  
 NO. OF 

UNITS EQUIPMENT DESCRIPTION IN USE STANDBY REPAIR 

1.                                   
2.                                   
3.                                   
4.                                    
5.                                   
6.                                   
7.                                   
8.                                   
9.                                   
10.                                   
11.                                   
12.                                   
NOTE -        DRAFT
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CONSTRUCTION DAILY ACTIVITY REPORT 

 
 

WORK PERFORMED TODAY 
 BID ITEM NUMBER DESCRIPTION  
1.               
2.               
3.               
4.               
5.               
6.               
7.               
REASON FOR NO WORK –  
                                                                 

INFORMATION ON PROGRESS OF WORK – (Causes for delays, extent of delays, etc.) 
                                                                 

MATERIALS DELIVERED TO SITE  
 QTY. DESCRIPTION 
1.               
2.             
3.               
4.               
NOTE -                                         

INSPECTIONS AND TESTS   (Include comment pertaining to contractors activities)  
 DESCRIPTION RESULT 
1.               
2.               
3.               
4.               
5.               
6.               
7.              
 SAMPLES COLLECTED  

SAMPLE ID DESCRIPTION 
1.               
2.               
3.               
4.               
5.               
VERBAL REQUESTS TO CONTRACTOR 
 NAMES REQUEST 

1.               
2.               
3.               
4.               
NOTES  -                                        
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CONSTRUCTION DAILY ACTIVITY REPORT 

DESIGN MODIFICATIONS 
 DESCRIPTION OF MODIFICATION REASON ENGINEER 

APPROVAL? 
1.                      
2.                      
3.                      
4.                      

NOTES -                                         

REMARKS – (Summary of work executed, problems encountered, discussions, and any other pertinent information) 
                       

OVERSIGHT PERSONNEL 
      

DATE 
3/5/18 

PROJECT MANAGER 
      

DATE 
3/5/18 
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CONSTRUCTION DAILY ACTIVITY REPORT 

 
 

 

[caption] 

 

 

[caption] 
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PROJECT NAME DATES

CQA ENGINEER SHEET of

RELATIVE MOISTURE
TEST NO DATE TESTER TEST LAB TEST MAX DRY OPTIMUM COMPACTION CONTENT PASS /

INITIALS DEPTH NO. DENSITY MOISTURE (%) (%) (%) FAIL

LOCATION
(DESCRIPTION, COORDINATES, LIFT, 

DEPTH TO FINISH GRADE, ETC.)

FIELD MOISTURE AND DENSITY TEST RESULT DATA SHEET

REFERENCE PROCTOR

DRAFT



PROJECT NAME: DATE:

CQA ENGINEER: SHEET OF

ARRIVAL DATE CONDITION ON ARRIVAL

INVOICE NUMBER UNLOADING METHOD

MATERIAL TYPE NUMBER OF ROLLS

QC CERTS RECEIVED STORAGE LOCATION

LOT
NUMBER

ROLL
NUMBER LENGTH WIDTH

QA SAMPLE
TAKEN?

GEOSYNTHETIC MATERIAL RECEIVING INSPECTION REPORT

DAMAGE / COMMENTS

DRAFT



PROJECT NAME: DATE: ______________

INSTALLATION SUBCONTRACTOR:

CQA ENGINEER:

MATERIAL DESCRIPTION:

The following areas are approved for placement:

The installer shall be responsible for maintaining the approved areas in accordance with the 
Contract Documents from this date to the completion of installation.

INSTALLER'S REPRESENTATIVE

Name Signature Date

CQA ENGINEER

Name Signature Date

Notes:

CERTIFICATE OF SUBGRADE ACCEPTANCE

DRAFT



DATES

SHEET of

# OF MIN 6" MIN 24" LAP & REPAIRS GCL STORED
DATE ROLLS SEAM BENTONITE COMPLETED WEATHER COVERED AT ROLLS COMMENTS

DEPLOYED OVERLAP ADDED* TO SPEC END OF DAY COVERED

*BUTT SEAMS ONLY

Daily GCL Placement

PROJECT NAME

CQA ENGINEER

DRAFT



PROJECT NAME: DATE:
PROJECT #:

E OF RESPONSIBLE PERSON:
MATERIAL DESCRIPTION: SHEET _________ OF ________

DATE /
TIME

PANEL 
NUMBER ROLL NUMBER

PANEL 
LENGTH

PANEL 
WIDTH

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

COMMENTS / PANEL LOCATION

PANEL PLACEMENT FORM

DRAFT



PROJECT NAME: DATE:
PROJECT #:

NAME OF RESPONSIBLE PERSON:
MATERIAL DESCRIPTION: SHEET OF

DATE/TIME
SEAMER 
INITIALS

MACHINE 
NUMBER

AMBIENT 
TEMP WEATHER

BARREL 
TEMP

PREHEAT 
TEMP

WEDGE 
TEMP

SET 
SPEED PEEL / TENSILE

PASS / 
FAIL

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

EXTRUSION WELDS FUSION WELDS

COMMENTS

TRIAL WELD FORM

DRAFT



PROJECT NAME: DATE:
PROJECT #:

NAME OF RESPONSIBLE PERSON:
MATERIAL DESCRIPTION: SHEET OF

DATE
REPAIR 

ID
PANEL 

NUMBER(S)
EXTRUDER 

NUMBER OPERATOR
     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

TYPE OF REPAIR / DETAIL / LOCATION V-BOX P/F

GEOMEMBRANE REPAIR LOG

DRAFT



PROJECT NAME: DATE:
PROJECT #:

NAME OF RESPONSIBLE PERSON:
MATERIAL DESCRIPTION: SHEET OF

DATE / 
TIME SEAMER

PANEL 
NUMBERS

START 
PRESSURE

START 
TIME

END 
PRESSURE

END 
TIME

PASS/
FAIL

V-BOX 
PASS/FAIL

SPARK 
PASS/FAIL

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

     /      /

GEOMEMBRANE NON DESTRUCTIVE TEST FORM

AIR PRESSURE TESTING

COMMENTS

DRAFT



Date

CQA Engineer Sheet of

Shear
(S) Date Lab

Samp. Seam Mach or      Pass/ to Lab Pass/ Remarks
No. No. No Peel 1 2 3 4 5 Fail Fail

(P)

Material Description

DESTRUCTIVE GEOMEMBRANE SEAM TESTING DATA SHEET

Project Name

Shear/Peel Values
Test Number

Date/ Time

DRAFT



Date

CQA Engineer Sheet of

Remarks
Samp. Seam Mach Shear (S)

No. No. No or Date Result Date Date of Result
Peel (P) Tested P/F Shipped Results P/F

DESTRUCTIVE GEOMEMBRANE SEAM TEST LOG

Project Name

Material Description

Date/ Time
Field Test Laboratory (Acceptance) Test

DRAFT
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CONSTRUCTION OPERATION AND MAINTENANCE PLAN 

KERR-MCGEE CHEMICAL CORP. – SODA SPRINGS PLANT 

SUPERFUND SITE  

SODA SPRINGS, CARIBOU COUNTY, IDAHO 

Prepared for: 

Greenfield Environmental Multistate Trust, LLC 
Trustee of the Multistate Environmental Response Trust 

Prepared by: 

Hydrometrics, Inc. 
3020 Bozeman Avenue 

Helena, MT  59601 

March 2018 
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CONSTRUCTION OPERATION AND MAINTENANCE PLAN 

KERR-MCGEE CHEMCIAL CORP. – SODA SPRINGS PLANT 

SUPERFUND SITE 

SODA SPRINGS, CARIBOU COUNTY, IDAHO 

-DRAFT-

1.0  GENERAL INFORMATION 

This Operation and Maintenance (O&M) Plan addresses care, operation, waste hauling, 

monitoring, and maintenance of the on-Site repository during construction and is included as 

Appendix E of the 10 Acre-Pond Removal Action Work Plan. Once the removal action has 

been completed, the existing O&M Plan for the Site will be updated to include long-term 

O&M requirements related to the removed 10-Acre Pond and new on-Site repository. 

Ongoing O&M activities will be modified to include any necessary work related to this 

project, the results of which will continue to be provided to EPA, the Lead Agency and 

IDEQ, the Non-Lead Agency, in regular monthly progress reports for the Site. The on-Site 

repository is designed in accordance with the substantive requirements of the Resource 

Conservation and Recovery Act (RCRA), Subtitle D regulations and guidelines.  

1.1 PURPOSE 

The purpose of this O&M Plan is to set forth the requirements for operation and maintenance 

of the on-Site repository and 10-Acre Pond area during construction. This O&M Plan 

establishes specific criteria and response timelines for repair for each inspection element, 

including notification provisions of required repairs; as well as, provides insight and 

guidance into the measures that will be implemented to properly transport waste materials 

from the 10-Acre Pond, Site excavations, and demolition areas to the on-Site repository. This 

O&M Plan provides: 

DRAFT
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1. Basic construction information;

2. Waste hauling and dust control requirements;

3. A description of all required Site inspection and monitoring activities, including the

frequency with which each activity will be performed and the corrective actions that will

be taken for each problem encountered; and

4. A description of all required Site maintenance activities, including the frequency with

which each activity will be performed.

This plan also minimizes the risk to both the environment and human health by addressing 

the means and methods that will be utilized to implement dust control measures, maintain 

equipment, and sustain clean work and road surfaces.  

1.2 RESPONSIBILITY 

Pioneer Technical Services (Prime Contractor) is responsible for implementation of this plan and 

entering into a contract with the selected Construction Contractor. Greenfield Environmental 

Multistate Trust, LLC, Trustee of the Multistate Environmental Response Trust, (the 

Multistate Trust) is the Owner of the Site and is responsible for the control and 

implementation of the Site activities. Hydrometrics will provide independent QA as the 

Multistate Trust’s representative during the Project. 

1.3 COMMUNICATIONS 

Lines of communication between the Prime Contractor, Construction Contractor, inspectors, 

Design Engineer and the Multistate Trust will be established before construction at the Site 

begins. All communications, inspection logs, and incurred problems shall be documented 

and copies provided to the owner/operator.   DRAFT
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1.4 OPERATIONS LOG 

The Prime Contractor will maintain an operations record of all Site inspections and 

maintenance activities. Communications between the Prime Contractor, Construction 

Contractor, Design Engineer, the Multistate Trust and other inspections should be 

documented and kept as part of the operation log. This log will be provided to the Design 

Engineer and Multistate Trust.  

1.5 PUBLIC SAFETY AND HEALTH 

Site access is currently controlled using fences, gates, and signage to prevent public access. 

Fencing will be installed around the perimeter of the new on-Site repository to prevent 

unauthorized access. The Prime Contractor will be responsible for ensuring that the Site is 

secure and gates and fences will be inspected weekly to keep the Site secure. 
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2.0  CONSTRUCTION INFORMATION 

The on-Site repository consists of the following components listed in order from the bottom to 

the top of the cap: 

1. Secondary Liner

• Reinforced Geosynthetic Clay Liners (GCL) liner

2. Primary Liner

• 60-mil Double Sided Textured HDPE flexible membrane liner (FML)

3. Leachate Collection and Removal (LCRS) System

• 250-mil Geocomposite Drainage Layer

4. 3-foot Cushion Layer of Calcine Tailings

5. Waste

6. 12-inch Gas Migration Layer consisting of Calcine Tailings

7. Cap Composite Liner

• Reinforced GCL liner

• 60-mil Double Textured HDPE FML

8. Surface Water Collection and Removal (SWCRS) System

• 250-mil Geocomposite Drainage Layer

9. Cover System

• 18-inch Cover Soil Layer

• 6-inch Growth Media layer

• Grass CoverDRAFT
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3.0  WASTE HAULING AND DUST CONTROL 

Waste Hauling and dust control measures are designed to control the emission of visible 

fugitive dust. These controls will be accomplished through the use of administrative, 

engineering, and physical controls. The mitigation of airborne dust generation is considered 

to be a priority. Throughout the Project, the necessary steps will be taken to effectively 

control dust in the working area during pond solids removal, building demolition, and 

excavation operations. The use of minimum amounts of water will be the main source for 

dust control.   

3.1 ON-SITE TRANSPORT 

Sorting and sizing of solid waste will occur at the removal/demolition site prior to being 

loaded in haul trucks. All oversized materials will be reduced at the removal/demolition site 

and once the debris and material is loaded into haul trucks, no further reduction of materials 

will be necessary. After all solid waste is loaded into the truck beds, any dust generating 

debris in the payload will be moistened prior to the vehicle leaving the loading area. The 

truck beds will utilize sealed tail gates. The use of truck bed covers may be considered if the 

physical shape of the truck beds accommodate. Transport vehicles will be limited to a 

maximum of 15 miles per hour (mph) while transporting waste to the repository. Limiting 

speeds will prevent dust from become airborne during transport and will prevent the kick-up 

of dust from rolling tire action. 

3.2 PLACEMENT OF WASTE 

Once haul trucks arrive at the on-Site repository, they will drive into the cell and dump their 

load in the location specified by the contractor. A water truck will be located close to the on-

Site repository cell to lightly mist debris and knock down any dust during the dumping and 

spreading phase of the debris in the on-Site repository. Use of water will be kept to a 

minimum. Additional water will be applied to locations in the on-Site Repository to 

eliminate the potential for fugitive dust emissions. Waste will be placed in the on-Site 

repository cell in 2-foot lifts and compacted according to Project Specifications. Inspections 

of the on-Site repository cell will occur at least twice daily to assess the potential for 

DRAFT
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windblown dispersion of fugitive dust. Water will be applied to areas of the cell where 

fugitive dust could potentially or is found to be a problem.  

3.3  WORK STOPPAGE 

Work shall halt when weather conditions are such that the spread of contaminated dust and 

debris is likely. These conditions typically exist when there is excessive wind and/or rain. 

Therefore, if wind with sustained readings of 15 mph (average hourly rate) or more evolve, 

the handling and hauling of waste both on-Site and off-Site will halt to prevent dust and 

debris from becoming airborne due to the waste management process. Furthermore, if a rain 

event begins, management personnel will evaluate the Site conditions. If the rain is such that 

no run-off is occurring, work activities will proceed uninhibited. In the event that the rain is 

of such volume that run-off is beginning to occur and the work activities in progress (i.e., 

waste hauling, placement of waste in on-Site repository) could create a contaminated run-off, 

both on-Site and off-Site work will cease until such time that a run-off potential is not 

present. In the event that transport is halted, no additional trucks will be loaded and any 

trucks containing wastes will be covered until conditions improve.  

3.4  DECONTAMINATION AND INSPECTION OF EQUIPMENT 

Equipment used in the handling and/or transport of contaminated debris will be 

decontaminated prior to the equipment leaving the Site. Decontamination pads, a concrete 

slab suitable for placement of heavy equipment, will be established, in areas agreed upon 

with and approved by the Design Engineer on behalf of the Multistate Trust. The location of 

the decontamination pads may change as demolition activities progress. However, all 

equipment will be decontaminated within close proximity to where it will leave the Site. 

Equipment that has been decontaminated will be inspected upon completion to ensure the 

adequacy of the process and to document the process to ensure quality control prior to the 

transport vehicle leaving the Site.  

Decontamination will consist of one or a combination of the following: brushing, 

vacuuming, or washing methods. The goal of the decontamination is to remove Site 

contaminants of concern (COC) bearing dust and debris from the areas of the equipment that 
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came into contact with this waste. Upon completion of the decontamination activities, any 

removed dust and debris residue will be picked up and placed into the on-Site repository.  

 
Transport vehicles will be inspected periodically to ensure that truck beds and gates are 

properly sealed and that debris is not building up.  

 
Equipment used in the on-Site repository for spreading and compacting waste will be 

decontaminated within the on-Site repository prior to exiting.  

 
3.4.1  Work and Road Surface Cleaning 

Haul roads within the Site used for waste transport will need to be kept clean at all times. 

The haul roads will be inspected daily to make sure transport vehicles are being adequately 

decontaminated, waste is adequately moistened, and no fugitive debris is leaving the truck 

beds. 

 
3.5 SPILL MITIGATION 

Spills of soils or debris being transported to the on-Site repository will be prevented by 

constant maintenance of trucks to make sure they are properly sealed and in good working 

order. In addition, traffic control and slow truck speeds, as previously mentioned will help to 

prevent accidents from occurring. If waste is spilled in route to the on-Site repository, the 

hauling of waste will halt and the spilled waste will be cleaned up using clean 

decontaminated equipment.  

 
Daily inspections of the area surrounding the on-Site repository cell will include looking for 

visible fugitive emissions. If a release from the cell is noticed during an inspection, the waste 

will be cleaned up using clean decontaminated equipment and placed in the on-Site 

repository cell. Excavation of soils where visible waste is noticed will be conducted 

immediately.  
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4.0  SURVEYING AND RECORDKEEPING 

 

The Prime Contractor will establish a permanent surveyed benchmark, which will be placed 

on the top of the on-Site repository once the final cap is complete. After the permanent 

surveyed benchmark is established, the contractor will publish a map to be kept on file in the 

operations record, which includes the exact location and dimensions, including depth of the 

cell.  
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5.0  CLOSURE PLAN 

This plan identifies the steps necessary to perform final closure of the on-Site repository. 

Final closure will be completed when all waste has been placed in the on-Site repository and 

it is ready for the permanent cover. The final cover has been designed and will be 

constructed in accordance with the substantive requirements of 40 CFR 258.60(a).  

5.1 CLOSURE ACTIVITIES 

Before final closure of the on-Site repository, equipment used for placement of wastes inside 

the on-Site repository will be thoroughly decontaminated prior to leaving the on-Site 

repository. The haul roads used to move contaminated pieces of equipment will be 

thoroughly scraped after transport is complete to ensure that no contaminated residues 

remain on the roads. Other activities including, leachate collection monitoring, and run-on 

and runoff control will be monitored as outlined in Section 6.0 during the closure period. 

5.2 CLOSURE SCHEDULES 

It will take one construction season at the Site before all waste is placed in the on-Site 

repository and the repository is ready for closure. Upon final receipt of waste to the on-Site 

repository, it should take approximately 30 days to place the final cover. 
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6.0  SITE MONITORING AND INSPECTION 

Inspections will be performed twice daily of areas surrounding the on-Site repository and the 

haul road between the on-Site repository and the 10-Acre pond/demolition areas when the 

on-Site repository is in operation. Daily inspections of the road used for hauling waste will 

occur when the haul road is in use. While the on-Site repository cell is in operation, it will be 

inspected once per week.  

6.1 SITE INSPECTIONS – OPERATION 

6.1.1 Daily Inspections 

While the on-Site repository is in operation, inspection of the grounds surrounding the on-

Site repository should be inspected twice daily. These inspections should include an 

assessment of the potential for windblown dispersion of fugitive dust from the on-Site 

repository and a visual inspection of the grounds surrounding the on-Site repository for any 

visible releases of fugitive dust from the on-Site repository cell. The remainder of the haul 

road should be inspected once per day to ensure that it is free of dust and debris. Daily 

inspections should be documented and recorded on the Daily Inspection Form included in 

Attachment A of this Appendix and any problems found will be reported to the Multistate 

Trust and addressed immediately. 

6.1.2 Weekly Inspections 

While the on-Site repository is in operation, it must be inspected weekly and after significant 

storms to detect evidence of any deterioration, malfunctions, or improper operation of run-on 

and runoff control systems, and the proper functioning of or presence of liquids in the 

leachate collection system. Anchor trenches around the perimeter of the cover will be 

inspected for liner pullout. Sandbags will be inspected for proper spacing and damage. 

Inspection of the perimeter fence, gates, condition of haul roads, presence of precipitation 

run-off or ponded liquids, condition of decontamination pads, and the condition of haul 

trucks will be included in weekly inspections and any maintenance needed will be recorded 

on the Weekly Inspection Form included in Attachment A of this Appendix and addressed 

appropriately. 
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6.2 LEACHATE COLLECTION SYSTEM MONITORING 

The monitoring and maintenance of the on-Site repository leachate collection system will 

include removing liquids from the sump to minimize the head in the sumps and avoid backup 

into the waste layer. The Prime Contractor will record pre- and post-pumping water levels 

and the amount of liquids removed from the leachate collection system sump. The amount of 

liquids removed will be recorded on the repository inspection form (Attachment A).  

The Prime Contractor will insure that the depth of leachate does not exceed 12 inches over 

the primary liners by monitoring leachate depth in the leachate collection sump. If the depth 

of the leachate in the sump is at or near 12 inches, the contractor will pump the sump and use 

or dispose of leachate by recirculating the leachate to waste within the on-Site repository or 

if necessary, hauling offsite to a hazardous waste facility for disposal. 

6.3 CORRECTIVE ACTION FOR IDENTIFIED PROBLEMS 

If any problem or deficiency is found during any inspection type the following procedures 

will be followed. The inspector will record the location on a field sketch and will record a 

complete description of the affected area, including all pertinent data (i.e., size of the area 

and other descriptive remarks such as exposed synthetic materials, and odors, etc.) on the 

appropriate reporting forms. An accurate and detailed description of observed conditions will 

enable a meaningful comparison of conditions observed at different times. This information 

has three elements. 

1. Location - The location of any questionable area or condition will be accurately

described so that the area or condition can be evaluated for changes over time,

repaired, or reexamined by experts.

2. Extent or Area - The length, width, and depth or height of any suspected problem

area will be measured.

3. Descriptive Detail - A brief, but detailed description of the anomalous condition will

be given. 

Photographs are helpful in documenting problems. The Prime Contractor will keep a 

photographic log of problems, repairs, and general Site conditions. This log will provide 
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valuable information when evaluating the long-term performance of the cover system and 

when planning repair strategies. 

 

If any problems are encountered during routine inspections, they will be documented on the 

Inspection/Repair form and the Design Engineer and the Multistate Trust will be notified 

within 24 hours. The Prime Contractor is responsible for making sure all repairs are 

scheduled and/or completed within 14-calendar days of the inspection. Details of completed 

repairs will be noted on the Inspection/Repair form.   
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7.0  SITE MAINTENANCE 

7.1 GENERAL 

This section provides guidelines for instituting and understanding the need for an effective 

maintenance program. The objectives of such a maintenance program are to: 

1. Maintain the integrity and effectiveness of the final cover, including making repairs

to the cap as necessary to correct the effects of settling, subsidence, erosion, or other

events;

2. Ensure reliability of operation and limit environmental impacts;

3. Protect and extend the useful life of the on-Site repository structure; and

4. Ensure public health and safety.

7.1.1 Importance of Maintenance 

The on-Site repository structure represents a substantial investment to protect the public health 

and environment of the areas surrounding the Site. One of the important factors to minimizing 

environmental impacts resulting from the Site is a sound maintenance program. A sound 

maintenance program has the added benefit of identifying problems before they become 

emergencies. 

7.1.2 Types of Maintenance 

As shown in Table 7-1, there are four types of maintenance listed by priority rather than by 

frequency. Table 7-1 is provided as a guide to help put the types of maintenance into proper 

perspective. The different types of maintenance are also discussed in the following subsections. DRAFT
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TABLE 7-1. PRIORITY OF MAINTENANCE TASKS 

Priority Type of Maintenance Description and Example 

1 Emergency A situation requiring immediate attention (for example, fire, 
earthquake, or flood). 

2 Preventative Scheduled inspection and minor repairs carried out during 
inspection (for example, cleaning of gutters and culverts). 

3 Corrective Corrective maintenance required as a direct result of 
scheduled inspection (for example, repair of torn membrane 
liner). 

4 Housekeeping Routine housekeeping of buildings and grounds (for 
example, mowing grass, painting, and general 
housekeeping). 

1. Emergency maintenance - Emergencies are situations arising unexpectedly that require

urgent attention. Often, immediate response must be provided to avert potential serious

damage. Provisions for emergency repair/damage control activities and an Emergency

Contacts list will be prepared and kept current with a list of phone numbers for local

emergency response organizations, lining contractors, and agency and owner

representatives. Table 7-2 provides a list of Emergency Contacts.

2. Preventative maintenance - Preventative maintenance is work done to extend the life of

equipment and structures. With the exception of routine surveillance and inspections,

preventative maintenance tasks will be scheduled in accordance with the

recommendations of the material and equipment manufacturers. Scheduled inspection

and maintenance of all Site facilities will help ensure that potential problems are

discovered and corrected before they become serious, as well as providing for the

performance of periodically required upkeep. During routine inspections, the property

managers will be alerted for any abnormal conditions, which could indicate potential

problems.
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TABLE 7-2. EMERGENCY NOTIFICATION 

CONTACTS AND PHONE NUMBERS 

General Emergency Numbers 

Fire Department 911 

Ambulance  911 

Police  911 

Owner  

Multistate Trust: 

Cindy Brooks (617) 448-9762

Tasha Lewis (602) 312-6993

Lars Peterson (480) 319-3638

Design Engineer 

Hydrometrics: 

Mark Rhodes (406) 431-1637

Prime Contractor 

Pioneer Technical Services: 

Joel Gerhart (406) 490-2530

Other Resources 

Scott Rigby (208) 221-4340

EPA (24-hour emergency) (206) 553-1263

Superfund/RCRA Hotline (800) 424-9346DRAFT
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3. Corrective maintenance - Corrective maintenance is the work required for repairs and

other non-routine maintenance. The on-Site repository contractor will handle these tasks

as the need arises. Corrective maintenance procedures will follow the equipment or

material manufacturer's recommendations. In planning for the corrective maintenance,

the contractor will arrange for advice or assistance from an engineer or manufacturer's

representative.

4. Housekeeping - Maintaining well-kept Site closure facilities indicates pride on the part of

the on-Site repository owner and cultivates good neighbor relations with adjacent

property owners. Housekeeping tasks include controlling weeds, sweeping pavement

surfaces, and collecting/disposing of litter or debris.

7.1.3 Maintenance Log 

A maintenance log will be maintained by the contractor as part of the on-Site repository 

Operations Record. 

7.2 REPOSITORY PERMANENT CAP 

Once the 10-Acre Pond removal action and other remedial actions or activities have been 

completed, the existing O&M Plan for the Site will be updated to include long-term O&M 

requirements related to the removed 10-Acre Pond and new on-Site repository. Ongoing 

O&M activities will be modified to include any necessary work related to this project, the 

results of which will continue to be provided to EPA and IDEQ in regular monthly progress 

reports for the Site.  DRAFT
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ATTACHMENT A 

INSPECTION FORM AND SITE MAP 

DRAFT



REPOSITORY INSPECTION CHECKLIST

Cell Inspected by:    ___________________________________

1 Surface Cracking

2 Animal Burrows

3 Low Area

4 Ruts or Puddles

5 Vegetation Condition

6 Noxious Weeds

7 Settlement/Subsidence

8 Erosion

1 Slide, Slough, Scarp

2 Animal Burrows

3 Erosion

4 Vegetation Condition

5 Noxious Weeds

6 Exposed Liner

7 Seepage

8 Fencing

9 Settlement/Subsidence
Additional Comments:           
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REPOSITORY INSPECTION CHECKLIST

Cell Inspected by:    ___________________________________
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1
Toe Ditches - Obstruction due to 
vegetation/sedimentation

2 Toe Ditches - evidence of erosion 

3
Drainage Pipes

1 Condition of Leachate Sump
2 Leachate Collection Sump-Depth 

3

Monitoring Wells - Condition of 
Protective Surface Casing

4
Monitoring Wells - Presence of Locks

Additional Comments:  
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HEALTH AND SAFETY PLAN 
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Disclaimer 

The purpose of this Site-Wide Health, Safety, Security, and Environmental (HSSE) Program 

Plan (HSSE Plan) is to provide general guidelines for preserving health, safety, and the 

environment during work activities at the Kerr-McGee Chemical Corp. – Soda Springs Plant 

Superfund Site (Site).  Each Site contractor is not responsible for the means and methods used to 

implement this HSSE Plan.  Each contractor will be responsible for addressing and mitigating all 

job-specific risks and hazards related to the activities they, or their subcontractor(s), are 

performing on the Site.  This HSSE Plan has been developed given current and reasonably 

available information.  Pioneer Technical Services, Inc. (Pioneer) accepts no responsibility for 

other contractors performing work on the Site. 

DRAFT



By signing this HSSE Plan Acknowledgement Page, I acknowledge that I have reviewed and 

understand the hazards and mitigations associated with the Site as described in this document.  I 

will follow all applicable safety policies and procedures while working on this Site. 

Print Name Signature Date 
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ACRONYMS AND ABBREVIATIONS 
 

Acronym/ 
Abbreviation Description 

°F Degrees Fahrenheit 

ALARA As Low As Reasonably Achievable 

ATSDR Agency for Toxic Substances and Disease Registry 

CFR Code of Federal Regulations 

C ceiling limits; short-term exposure limits 

DHHS Department of Health and Human Services 

DNRC Department of Natural Resources and Conservation 

GET Global Environmental Technologies LLC 

HASP Health and Safety Plan 

HAZWOPER Hazardous Waste Operations and Emergency Response 

HSSE Health, Safety, Security, and Environment 

mg/m³ milligram per cubic meter 

Multistate Trust Greenfield Environmental Multistate Trust, LLC, Trustee of the Multistate 

Environmental Response Trust 

NORMs Naturally Occurring Radioactive Materials 

OSHA Occupational Safety and Health Administration 

PEL Permissible Exposure Limit 

Pioneer Pioneer Technical Services, Inc. 

PPE Personal Protective Equipment 

Site Kerr-McGee Chemical Corp. – Soda Springs Plant Superfund Site 

SIMOPS Simultaneous Operations 

SDSs Safety Data Sheets 

SPF Sun-protection factor 

TBP Tributyl Phosphate 

TENORM Technologically Enhanced Naturally Occurring Radioactive Materials 

TPH Total Petroleum Hydrocarbon 

TWA 8-hour time-weighted average 

UV Ultraviolet 

WRA Work Risk Assessment 
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1 PURPOSE 
The purpose of the HSSE Plan is to address general hazards and risks associated with the Site 

located at 1864 Highway 34, approximately 2 miles north of Soda Springs, Caribou County, 

Idaho.  The document also identifies the appropriate mitigation measures and controls to 

eliminate and/or reduce identified hazards and risks. 

 

The HSSE Plan was developed in accordance with the Occupational Safety and Health 

Administration (OSHA) regulations for Hazardous Waste Operations and Emergency Response 

(HAZWOPER) found in Title 29 of the Code of Federal Regulations (CFR) Part 1926.65 

(OSHA, 2016). 

 

The document describes roles and responsibilities, project-level hazards and risks, mitigation 

measures, security elements, emergency response procedures, training requirements, and health 

and safety plan (HASP) requirements for Site contractors.  The document also provides specific 

provisions and measures needed to comply with the Greenfield Environmental Multistate Trust, 

LLC, Trustee of the Multistate Environmental Response Trust (Multistate Trust) Health and 

Safety Plan for Kerr-McGee Chemical Superfund Site, Soda Springs, Idaho developed by Global 

Environmental Technologies LLC (GET) (GET, 2011). 

2 SCOPE OF WORK 
The HSSE Plan is for all contractors and subcontractors working on the Site.  The document is 

designed to evaluate general hazards, risks, and mitigation measures associated with the Site.  

General work activities to be conducted at the Site include building and demolishing Site 

infrastructure, removing the 10-acre pond, excavating waste materials, repository construction, 

drilling activities, reclamation and capping, Site regrading and constructing storm water controls, 

housekeeping, and groundwater and soil sampling.  

 

It is the responsibility of each contractor and its subcontractors to evaluate the job-level hazards, 

risks, and mitigation measures associated with their specific work activities. 

3 SITE LOCATION AND CHARACTERIZATION 
The Site is located north of and adjacent to the City of Soda Springs, Idaho (Figure 1) and 

comprises approximately 150 acres, of which 50 acres contain structures and facilities proposed 

for demolition (Figure 2).  The Site is located east of State Highway 34, approximately 3 miles 

north of the intersection with U.S. Highway 30.  The Monsanto Chemical Company Soda 

Springs, Idaho phosphate processing plant is located west of the Site along Highway 34.  Crop 

and rangeland are found on the north, east, and south sides.  All Work will be completed on 

private lands owned by the Multistate Trust. 
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4 SITE ROLES AND RESPONSIBILITIES 

4.1 Multistate Trust Project Manager 

Lars Peterson is the Multistate Trust Project Manager for the Site and is responsible for general 

oversight of the project, Site management activities, and ensuring flow of information between 

all contractors completing work on the Site.  The Multistate Trust Project Manager will 

communicate and coordinate all simultaneous operations (SIMOPS) with all relevant Contractor 

Project Managers/Coordinators.  The Multistate Trust Project Manager will involve and inform 

the Multistate Trust Portfolio Manager, Tasha Lewis, in all Site safety and project-related issues, 

as necessary. 

4.2 Contractor Project Managers/Coordinators 

The Contractor Project Managers/Coordinators are responsible for coordinating their work 

activities (whether completed by their company or any of their subcontractors) as needed with 

the Multistate Trust Project Manager. 

4.3 Person in Charge/SIMOPS Site Lead 

The Person in Charge (PIC)/SIMOPS Site Lead is responsible for coordinating Site activities that 

interact with those being completed by other contractors.  The PIC/SIMOPS Site Lead will be a 

specific individual as designated on the SIMOPS Meeting Record Form, who has a close 

working relationship with all Contractor Project Managers/Coordinators and any other on-Site 

personnel (see Section 6.3). 

4.4 Workforce 

All contractors and subcontractors will carry out the duties assigned by an authority to proper 

specifications and in a safe manner.  All Site personnel will be responsible for adhering to all 

aspects of the HSSE Plan, including compliance with Site safety rules and regulations.  All 

personnel will STOP WORK, if any task appears potentially unsafe, or if task requirements 

and/or field conditions change, in order to reevaluate hazards and implement appropriate 

mitigations.  Those working in the field will inspect the Site prior to commencing work and 

actively monitor the Site and its surroundings for changes that might affect the performance of 

the task.  Also, personnel will report all allegations or occurrences of unsafe work, near misses, 

and any opportunities to improve unsafe work environments to their supervisors.  Personnel will 

be responsible for reporting missing, poorly fitting, or broken Personal Protective Equipment 

(PPE). 

4.5 Visitors 

The responsibilities of Site visitors include, but are not limited to, the following: 

 

• Cooperate with Site requirements (e.g., pre-entry briefing, established work zones, PPE, 

etc.). 

• Understand the hazards, risks, and mitigation measures identified for the Site. 
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• Participate in scheduled tours/visits while accompanied by a Site representative always. 

• Sign in and check in with the PIC/SIMOPS Site Lead prior to entering the Site. 

• Check out with the PIC/SIMOPS Site Lead when leaving the Site.  

4.6 Site Organization 

The Site organization is as follows: 
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5 HAZARD ASSESSMENT AND CONTROLS 
The following general safety requirements apply to all work at the Site always.  All contractors, 

subcontractors, other Site personnel, and Site visitors shall comply will the following: 

 

• Individuals will wear high-visibility vests/clothing, safety glasses, hard hats, long pants, 

long-sleeved work shirts, appropriate gloves, and appropriate safety-toed footwear. 

• Individuals will not operate cellular phones while driving on the Site. 

• Individuals will observe a maximum speed limit of 15 miles per hour (mph) when driving on 

Site roads, or as otherwise posted. 

• Individuals will wear safety belts always when driving or riding in a vehicle or operating 

equipment, including on trips to and from the Site. 

• First aid kits and fire extinguishers are required in all field vehicles and equipment. 

• No drugs, alcohol, or firearms are allowed on the Site or in vehicles. 

• No eating or drinking is allowed in the work area(s). 

 

Appendix A includes the Project-Level Work Risk Assessment (WRA) that evaluates the general 

hazards, risks, and mitigation measures associated with the Site.  

 

All personnel working on the Site will be trained and competent on the jobs and tasks they will 

perform.  It is the responsibility of the Site contractors and subcontractors to develop their own 

HASP and job-level WRA to evaluate the hazards and risks associated with the work activities 

that they will be completing on the Site.  These health and safety plans and WRAs will be 

revised as appropriate, for example, following a change in the job and appearance of a new 

hazard. 

 

The following sections discuss the Site-wide hazards, risks, and mitigation measures. 

5.1 Biological Hazards 

Biological hazards wildlife, plants, and insects.  Personnel might be exposed to wildlife, such as 

snakes, birds, deer, and mice while working on the Site.  Spiders and insects such as ticks, bees, 

and hornets might also be encountered.  Personnel will avoid contact with wildlife, as needed, by 

leaving the area and/or getting in vehicles until animals are no longer present. 

 

Site personnel will understand the signs and symptoms of exposure to plants and insect bites 

(e.g., redness and swelling), know the location of first aid kits, and will use the kits to treat minor 

bites, stings, scrapes, and cuts.  Personnel will report all bites, stings, and other personal injuries 

to their corresponding supervisor.  Personnel with allergies will also notify their supervisor to 

ensure proper treatment in the event of a bite, sting, exposure to plants/weeds, or other allergic 

reactions. 

 

Pigeon/bird droppings may also be encountered in several buildings on the Site.  When possible, 

personnel will avoid walking in areas where droppings are present.  Personnel will also avoid 
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generating dust when accessing buildings.  If necessary, personnel will clean the area with a 

bleach solution prior to starting work.  

5.2 Chemical and Mineral Hazards 

Personnel might be exposed to heavy metals via exposure to impacted soil, sediments, and 

surface water.  Heavy metals present at the Site include, but are not limited to, the following: 

 

• Arsenic. 

• Cobalt. 

• Copper. 

• Lead. 

• Manganese 

• Molybdenum. 

• Nickel. 

• Titanium. 

• Vanadium. 

 

Potential exposure pathways for these heavy metals include skin absorption, inhalation, and 

ingestion.  Skin absorption could occur due to direct contact with impacted soil, sediments, or 

surface water.  Personnel working on the Site could inhale suspended dust generated due to 

heavy equipment in operation and vehicle traffic at the Site.  Inadvertent ingestion of heavy 

metals is possible due to hand-to-mouth activity and poor personal hygiene.  Site buildings may 

also contain lead-based paints. 

 

Table 5-2 describes the primary health and physical hazards associated with the heavy metals 

listed above.  

 
Table 5-2.  Primary Health and Physical Hazards Associated with Heavy Metals 

Heavy Metal Primary Health and Physical Hazards OSHA PEL 
Arsenic • Short-term exposure to arsenic can irritate the 

eyes, skin, and respiratory tract. 

• Long-term or repeated exposure to the skin 

may cause dermatitis.  

• It may cause negative effects on the nervous 

and circulatory systems. 

• TWA 0.01 mg/m³ 

(DHHS, 2012). 

Cobalt • Irritation of the nose and throat.  

• Respiratory disease with symptoms ranging 

from cough and shortness of breath to 

permanent disability.   

• Non-combustible solid in bulk form, but 

finely divided will burn at high temperatures.  

• TWA 0.1 mg/m³ 

(DHHS, 2012).   

Copper • Short-term exposure may cause a feeling of 

illness similar to the common cold with 

sensations of chills and stuffiness of the head.  

• TWA 1 mg/m³ (DHHS, 

2012).   
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Heavy Metal Primary Health and Physical Hazards OSHA PEL 
• Long-term exposure may cause skin irritation 

or discoloration of the skin or hair.  

Lead • High levels may cause anemia, weakness, and 

kidney and brain damage. 

• TWA 0.050 mg/m3 

(DHHS, 2012).   

Manganese • Prolonged or repeated exposure may affect 

the nervous system. 

• C 5 mg/m3 (DHHS, 

2012).   

Molybdenum • Eye, nose, throat, and skin irritation.  • TWA 5 mg/m³ (DHHS, 

2012).   

Nickel • May cause an allergic skin rash and allergic 

asthma. 

• TWA 1 mg/m³ (DHHS, 

2012).  

Titanium • Contact with skin or eyes may cause 

irritation.  

• Not reported. 

Vanadium • Eye and throat irritation. • TWA 0.05 mg/m³ 

(DHHS, 2012).   
OSHA: Occupational Safety and Health Administration 

PEL: Permissible Exposure Limit 

TWA: 8-hour time-weighted average 

C: ceiling limits; short-term exposure limits 

mg/m3: milligram per cubic meter 

CDC: Centers of Disease Control and Prevention 

 

Site personnel could be exposed to total petroleum hydrocarbon (TPH) and tributyl phosphate 

(TBP) due to inadvertent contact with contaminated soils and Site debris.  Direct contact with 

these contaminants may cause irritation of the eyes, nose, and throat. 

 

Asbestos could also be present within abandoned buildings’ floor tiles, other building materials 

and/or insulation and soils.  Potential exposure pathway for asbestos is via inhalation.  Normal 

wear with age will dislodge fibers and allow them to become airborne.  Secondary exposure to 

settled dust from previous disturbance, contaminating clothing, tracked dust, etc. is also a 

potential inhalation exposure pathway for asbestos. 

 

To prevent exposure and adverse health effects from heavy metals, TPH, TBP, and asbestos, 

personnel will follow the procedures below: 

 

• Wear PPE as outlined in Section 6.6 of this document. 

• Practice proper personal hygiene techniques (i.e., wash hands and face before eating/drinking 

and applying makeup/sunscreen) while working on the Site. 

• Stand upwind to prevent inhalation of dust. 

• Suspend work activities during high-wind conditions that produce large amounts of visible 

dust.  

• Follow the decontamination procedures outlined in Section 6.9. 

 

It is recommended to use clean water to suppress dust during work activities that may generate 

visible dust (e.g., hauling, excavation, soil sampling, cleaning activities, etc.).  If dust is visible 

after wetting, personnel should wear respirators as dictated by the task to be performed and 

contractor’s health and safety plans and risk assessments. 
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If direct contact with soils, sediments, and/or surface water occurs, thoroughly wash the affected 

area with water and flush eyes with water. 

 

Personnel could be exposed to carbon monoxide (CO) while working near equipment or idling 

vehicles.  Carbon monoxide is a colorless, tasteless, and odorless gas that mixes evenly with air.  

It is produced anytime a carbon-based fuel such as diesel, gasoline, propane, or oil burns.  

Carbon monoxide can build up in enclosed and semi-enclosed areas, including excavations.  

During project activities, minimize the time sitting in idling vehicles.  If you are in an idling 

vehicle for long periods of time, open a window to increase ventilation.  During excavation, the 

operator will turn the engine off when possible to prevent accumulation of CO.  Early signs and 

symptoms of exposure to CO include irritated eyes, headache, nausea, weakness, and dizziness.  

If these symptoms are experienced, move to fresh air and seek medical attention if necessary. 

 

Exposure to diesel and gasoline can occur while refueling vehicles and equipment.  Inadvertent 

exposure to diesel and gasoline via inhalation and/or skin contact can result in adverse health 

effects and skin irritation.  To avoid exposure, personnel will fill vehicles/equipment with 

gasoline or diesel only in well-ventilated areas, stand up wind while fueling, and minimize splash 

hazards so skin contact does not occur.  If skin contact does occur, flush affected area with clean 

water. 

 

Exposure to hydraulic fluids/fuels can occur when working/walking around equipment due to 

equipment malfunction/failure.  The primary route of exposure to hydraulic fluids/fuels is 

skin/eye contact and puncturing of the skin due to pressurized fluids.  Contact with hydraulic 

fluids/fuels can cause personal injuries, including skin and eye irritation, and injection injuries if 

hydraulic fluids/fuels penetrate the skin.  Operators will inspect equipment and document 

inspections daily before use.  Equipment operators will replace/repair all faulty equipment before 

starting work.  When inspecting equipment, personnel will wear work gloves to prevent possible 

exposures to hydraulic fluids.  If a spill occurs during work, immediately stop all activities. 

Equipment owner/operator will cleanup all spills and spill kits will be readily available on the 

Site.  Ground personnel will maintain a safe buffer zone around moving equipment as mandated 

by the contractor operating the equipment.  If exposure occurs, thoroughly wash the affected area 

with clean water. 

 

All personnel will follow the hazard communication requirements in accordance with the OSHA 

regulations found in Title 29 CFR Part 1926.59 (OSHA, 2016).  Safety Data Sheets (SDSs) will 

be maintained in a binder located on the Site in the Main Office Building.  Site contractors are 

responsible for adding SDS specific for their work. 

5.3 Gravitational Hazards 

Personnel may encounter or need to walk on uneven terrain and in slippery/muddy/standing 

water conditions.  As a result, slips, trips, and falls could occur resulting in bodily injuries.  To 

avoid these hazards, personnel will wear safety-toed footwear with good traction and ankle 

support that are appropriate for the weather conditions.  Personnel will also plan their path, if 

possible avoid steep, rugged and/or muddy terrain, and practice good housekeeping to prevent 

other tripping hazards. 
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Buildings with high walls and ceilings are present at the Site.  Accessing unprotected sides and 

edges from Site buildings could result in falls and serious personal injuries.  If personnel need to 

walk/work on surfaces with an unprotected side or edge which is 6 feet or more above a lower 

level, they will be protected from falling by the use of guardrail systems, safety net systems, or 

personal fall arrest systems as outlined in the OSHA regulations found in Title 29 CFR Part 1926 

Subpart M – Fall Protection (OSHA, 2016).  Access to these surfaces using scaffolds/aerial lifts 

and ladders will be done following the OSHA regulations outlined in Title 29 CFR 1929 Subpart 

L – Scaffolds, Subpart T – Demolition, and Subpart X – Stairways and Ladders (OSHA, 2016). 

 

Personnel walking on the Site may encounter open trenches.  Falling in open trenches could 

result in serious personal injuries.  To prevent falls, personnel will walk cautiously, and if 

possible avoid areas with open trenches or stay at least 6 feet back from the edge of open 

trenches. When necessary, personnel will install a warning line with ropes or caution tape.  This 

warning line will be placed 6 feet back from the edge of the open excavation.   

5.4 Motion Hazards 

Driving Hazards 
 

Personnel will interact with public traffic when entering and exiting the Site and could also 

encounter heavy equipment traffic within active work areas.  As a result, vehicle incidents could 

occur.  Personnel required to drive on the Site will drive cautiously, obey posted traffic signs, 

and check in at the Main Office Building and verify traffic patterns and/or restricted areas with 

the PIC/SIMOPS Site Lead, as appropriate. 

 

Personnel might be required to drive off-road on sloped, bumpy, and slick terrain to access work 

areas.  Vehicles could become stuck and/or slide off access roads resulting in injury and/or 

property damage.  Personnel will drive slowly and if vehicle is equipped with 4-wheel drive, 

personnel will use it when driving in slick muddy conditions to minimize potential of getting 

stuck.  

 

An active railroad intersection exists at the main Site entrance.  All personnel will observe traffic 

laws and controls at the railroad crossings.  Personnel will stop, look, and listen before crossing 

the track.  Personnel will also stop when railroad crossing lights are flashing or when crossing 

arms are lowered. 

 

Heavy Equipment Hazards 
 

Ground personnel could be struck by and/or caught-between machinery when working/walking 

near active heavy equipment resulting in serious bodily injuries or death.  Personnel will practice 

the following when working/waking near heavy equipment: 

 

• Be aware of your surroundings and watch out for moving equipment. 

• Stay in your vehicle, if possible. 

• Maintain a safe buffer zone around moving equipment as mandated by the contractor 

operating the equipment. 
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• Before approaching the equipment, communicate with the operator by establishing eye 

contact and waving. 

• Approach equipment only when it is not in motion and it is safe to approach.  For example, 

when the excavator bucket is on the ground and the operator has signaled that it is safe to 

approach. 

• Do not walk/work under a suspended load. 

• Watch for shifting or unstable loads and surfaces. 

• Wear high-visibility clothing. 

5.5 Radiological Hazards 

Naturally Occurring Radioactive Materials (NORMs) and Technologically Enhanced NORM 

(TENORM) could be on the Site in the form of the following radionuclides: 

 

• ²²⁶Radium 

• ²²⁸Radium 

• ²³⁴Uranium 

• ²³⁵Uranium 

• ²³⁸Uranium 

 

Levels are expected to be non-existent or low based on history of the operations.  

 

Exposure to NORM/TENORM may occur via contaminated soils and sediments, which could 

result in adverse health effects.  Potential exposure pathways include skin absorption, inhalation, 

and ingestion.  Skin absorption could occur due to direct contact with impacted soil and 

sediments.  Personnel working on the Site could inhale suspended dust generated due to heavy 

equipment in operation and vehicle traffic at the Site.  Inadvertent ingestion of contaminated 

soils and sediments is also possible due to hand-to-mouth activity and poor personal hygiene. 

 

To protect against the negative effects of radiation emitted from the Site’s potential radioactive 

sources, all personnel will follow the As Low As Reasonably Achievable (ALARA) method of 

radiation protection.  The following ALARA methods to reduce exposure apply: 

 

• Time: keep the time spent around a radioactive source to a minimum.  If time is cut in half, 

then exposure is cut in half, provided all other factors remain constant. 

• Distance: increase the distance from a radioactive source.  For gamma radioactive sources, 

the inverse square law relates the radiation exposure rate to distance.  For example, doubling 

the distance from a radioactive source reduces the exposure to one-fourth its original value. 

• Shielding: use materials as a shield to reduce the radiation reaching someone working 

around a radioactive source.  

 

Personnel will practice the following safety radiation requirements to minimize exposure to 

radioactive sources: 

 

• Only authorized personnel will enter the Site. 

• If certain tasks (e.g., note taking, phone calls, etc.) can be completed elsewhere, complete 

these tasks in your field vehicle. 
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• Practice proper personal hygiene techniques (i.e., wash hands and face before 

eating/drinking, smoking and applying makeup, and eating and smoking in areas designated 

by the Contractor Project Managers/Coordinators) while working on the Site. 

• Stand upwind to prevent inhalation of dust. 

• Stop field activities during high wind conditions that produce large amounts of visible dust. 

• Wear PPE as outlined in Section 6.6 of this document. 

• Follow the decontamination procedures outlined in Section 6.9. 

 

Personnel might be exposed to ultraviolet (UV) radiation from the sun.  The hazards associated 

with UV radiation are burns and eye and skin damage.  All personnel should use sunscreen with 

high sun-protection factor (SPF) greater than 15.  Also, personnel working on the Site will wear 

long-sleeved shirts, long pants, and sun visors, as appropriate.  Personnel will wear safety glasses 

with tinted lenses and UV protection, if necessary. 

5.6 Thermal Hazards 

During winter months, personnel may be exposed to cold temperatures that could result in the 

following cold-related injuries: 

 

• Frostbite: occurs when body tissue freezes from exposure to cold conditions.  Superficial 

frostbite is characterized by white, waxy, or grayish-yellow patches on the affected areas, and 

the skin feels cold and numb.  Treat superficial frostbite by taking the victim inside, 

removing any constrictive clothing items and jewelry that could impair circulation, and 

seeking medical attention immediately.  Deep frostbite usually affects the feet or hands; it is 

characterized by waxy, pale, solid skin, and sometimes blisters.  Treat deep frostbite by 

moving the victim indoors and seeking medical attention immediately. 

• Hypothermia: occurs when the body's temperature drops below 95 degrees Fahrenheit (°F).  

Symptoms of hypothermia include the following: change in mental status, uncontrollable 

shivering, cool abdomen, and a low core body temperature.  Severe hypothermia may also 

produce rigid muscles, dark and puffy skin, irregular heart and respiratory rates, and 

unconsciousness.  Treat hypothermia by protecting the victim from further heat loss, 

replacing wet clothing with dry clothing, and seeking medical attention immediately. 

 

During summer months, personnel may be exposed to hot temperatures that could result in heat-

related illnesses.  Heat-related illnesses include a spectrum of disorders from environmental heat 

exposure.  They include minor conditions such as heat cramps, heat rash, heat syncope (fainting 

because of heat exposure), heat exhaustion, and the more severe condition known as heat stroke.  

Heat stroke is defined as a body temperature of greater than 105.1 °F due to environmental heat 

exposure.  The risk of heat-related illnesses can be reduced by observing the following 

precautions to avoid overheating and dehydration: 

 

• Wear light, loose-fitting clothing to allow perspiration to evaporate and cool the body. 

• Drink plenty of liquids to replace fluids lost from sweating. 

• Use an air-conditioned vehicle or the Site’s office building to cool down if needed. 

 

Many of the buildings at the Site provide working space away from wind and outside elements, 

and the office building can be used for periodic breaks. 
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Driving and/or parking vehicles on dry grass/vegetation could cause grass fires resulting in 

personal injury or property damage.  Personnel will only drive on designated roads and will not 

park in areas of dry/dead vegetation.  If necessary, personnel can monitor the Department of 

Natural Resources and Conservation (DNRC) website and follow all applicable fire restrictions 

as warranted based on fire danger or restrictions. 

5.7 Pressure Hazards 

Personnel could be exposed to pressurized hydraulic hoses when working around heavy 

equipment.  Hydraulic hoses could burst resulting in inadvertent contact with hydraulic fluid or 

being struck by the hose.  Ground personnel will maintain a safe buffer zone around active 

equipment as mandated by the contractor operating the equipment. Personnel will wear PPE as 

outlined in Section 6.6 of this document.  

 

Exposure to elevated noise levels could occur when working around heavy equipment and loud 

tools, which may result in hearing damage.  If there are elevated noise levels in the work area, 

implement the following the controls: 

 

• If you have difficulties hearing or understanding a normal tone of voice at a distance of 

approximately 3 feet, noise levels are probably exceeding safe levels and you should use 

hearing protection (e.g., earplugs). 

• Maintain a safe buffer zone around heavy equipment as mandated by the contractor operating 

the equipment. 

• If possible, get inside a field vehicle to reduce noise exposure. 

 

Hearing protection will be administered and used in accordance with the OSHA occupational 

noise exposure requirements found under Title 29 CFR Part 1926.52 (OSHA, 2016). 

5.8 Electrical Hazards 

Underground and overhead utilities are present on the Site.  Machinery contact with underground 

and overhead utilities can result in serious personal injuries and property damage.  Personnel 

conducting work activities and operating equipment that could come in contact with underground 

and overhead utilities will exercise caution to avoid and prevent any damage to the utilities by 

following the OSHA requirements outlined in Title 29 CFR 1929 Subpart V – Power 

Transmission and Distribution (OSHA, 2016). 

 

Contact with energized electrical wires and their components could result in serious personal 

injuries and property damage.  Certified electricians will conduct all electrical work activities at 

the Site, if required.  All electrical work will be conducted by following the OSHA regulations 

described in Tile 29 CFR Part 1926 Subpart K – Electrical (OSHA, 2016).   

 

Personnel could be exposed to lightning during the spring, summer, and fall months.  During 

lightning storms, personnel will follow the 30-30 rule to minimize the risk of 

shock/electrocution.  The 30-30 rule involves the following: 
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• Once lightning is observed, count the number of seconds until thunder is heard. 

• If thunder is heard in 30 seconds or less, stop work and go indoors/take shelter. 

• Do not return to outside activity until 30 minutes after hearing the last thunder. 

6 SITE-SPECIFIC REQUIREMENTS/PROCEDURES 
The sections below describe requirements and procedures to be completed that are specific to 

this Site. 

6.1 40-Hour HAZWOPER Training 

All field employees will have completed the OSHA 40-hour HAZWOPER Training in 

accordance with Title 29 CFR 1926.65(e) and be current with their 8-hour annual refresher 

course. 

6.2 Pre-Entry Briefing 

All personnel working and visiting the Site will read or be briefed to be familiar with the content 

in the most current version of this HSSE Plan.  For documentation purposes, personnel will print 

their name, sign, and date the HSSE Plan Acknowledgement Page at the beginning of the 

document.  By signing this document, personnel are stating that they have reviewed the HSSE 

Plan, understand its contents, agree to abide by the requirements, agree that it is in their best 

interest to see that activities are conducted in the safest manner possible and, therefore, will be 

alert to Site HSSE conditions at all times.  Site contractors will be responsible for briefing their 

subcontractors and personnel prior to working on the Site. 

6.3 Simultaneous Operations Meeting and Site Check-in 

A brief weekly kickoff meeting will be held in the Main Office Building with all on-Site 

personnel at the start of each week to discuss the upcoming planned work activities and potential 

SIMOPS issues.  On remaining work days, each Site contractor representative will attend a 

morning SIMOPS meeting to discuss continued coordination efforts and schedule changes.  The 

PIC/SIMOPS Site Lead will be a specific individual as designated on the SIMOPS Meeting 

Record Form (provided as Appendix B), who has a close working relationship with all 

Contractor Project Managers/Coordinators and any other on-Site personnel.  All Site personnel 

will check in at the Main Office Building to sign in at the start of the day prior to attending their 

daily toolbox meeting, and they will sign out at the end of the day stating that their work area is 

being left in a safe condition and there are no HSSE concerns to report. 

6.4 Daily Toolbox Meeting 

Each Site contractor and their subcontractors will carry out daily toolbox meetings attended by 

all workforce members and be documented.  All personnel must understand the scope of work 

and the hazards and risks identified for that day’s activities.  Appendix C shows an example form 

that can be used to document the daily toolbox meeting.  Applicable WRAs will be reviewed 

during the daily toolbox meetings and updated and modified as needed.  Completed daily 

toolbox meeting record forms will be kept on the Site. 
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6.5 Communication 

No conditions are expected that would render verbal communications difficult or impossible.  

Hand-held radios may be used on the Site at the discretion of the Site contractors and 

subcontractors.  Site personnel will not use cellular phones while driving/operating equipment 

and must ensure they are pulled over to a safe stopping place and stopped prior to using them. 

6.6 Personal Protective Equipment 

The PPE for the Site will be Level D, unless otherwise noted on WRAs, Standard Operating 

Procedures, or another subsequent Site documentation.  Level D PPE includes high-visibility 

vest/clothing, safety glasses, hard hat, long pants, long-sleeved work shirt, appropriate gloves, 

and safety-toed footwear. 

6.7 Simultaneous Operations 

Multi-crew operations or SIMOPS that may affect Site personnel will primarily include 

interaction with other Site contractor and subcontractors.  All Contractor Project 

Managers/Coordinators are responsible for communicating and coordinating all field activities 

(whether completed by their company or any of their subcontractors) with the PIC/SIMOPS Site 

Lead.  All Site contractors and subcontractors will discuss and document the SIMOPS affecting 

their work activities during daily SIMOPS and toolbox meetings before starting work. 

6.8 Site Work Zones and Traffic Control 

Public access points will be used to access different work areas.  The work areas and access 

points are shown on Figure 2.  Decontamination of equipment, if needed, will take place on the 

Site and the decontamination area(s) will be established by each Site contractor and 

subcontractor.  All decontamination will take place prior to leaving the Site.  The exclusion zone 

(i.e., the areas where work activities will take place) and the support zone (i.e., an area 

designated to house support personnel and equipment) will also be established by each Site 

contractor and subcontractor before starting work. 

6.9 Decontamination Procedures 

At a minimum, all Site personnel will practice the following decontamination protocol: 

 

• Decontaminate tools and equipment with a water rinse and a soap and water wash. 

• Clean footwear and hard hat with a water rinse and a soap and water wash. 

• Remove and discard nitrile gloves (if applicable). 

• Clean face/hands with soap and water or disposable wipes. 

7 SECURITY 
Personnel must be aware of the potential for interaction with the public or other contractors and 

workers who sometimes utilize the area.  The Main Office Building will be used as the check 

in/out point for all Site personnel.  Personnel will lock all gates and doors when the facility is not 

in use and during non-work hours. 
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8 SITE-SPECIFIC EMERGENCY RESPONSE PLAN 
To address the most likely emergency response situations at the Site (e.g., personal injuries 

and/or fires), each Site contractor and subcontractor shall develop an appropriate emergency 

response plan and be able to carry out support activities outlined therein for the work they will be 

completing.  The following sections describe a general Emergency Response Plan for the Site. 

8.1 Emergency Procedure for Accident/Injury 

In case of a serious accident or emergency, personnel will follow the procedure listed below: 

 

1. Cease Work in the Vicinity: Notify personnel in the immediate area to stop work and, if 

applicable, evacuate the area. Notify the person-in-charge of the emergency.  Stabilize and 

lockout equipment, if feasible. 
 

2. Assess the Situation: Make sure the scene is safe to enter before further assessing the 

accident. If conditions are unsafe to enter, do not put yourself or others in danger. Do not 

move the injured person(s) as this can lead to more severe injuries. 
 
3. Call 911: Information to give dispatcher includes the following: 
 

• Explain the nature of the emergency. 

• Give accurate information on the severity and urgency of the situation. 

• Give clear information on where the accident occurred and the quickest route to get there. 

• If hazardous materials or substances are involved, inform dispatcher of them. 

• When necessary, make follow-up contact with emergency services personnel to provide 

added information and coordinate response to any injuries of care or service providers. 

 

4. Escort: Assign someone to escort emergency personnel to the scene of the accident. 
 

5. Make Additional Emergency Contacts (as necessary): 
 

Personnel Phone Number 
Dan Squires – City of Soda Springs Fire Chief (208) 547-2600 

Eric Hobson – Caribou County Emergency Services (208) 547-2583 

Lars Peterson – Multistate Trust Project Manager (480) 319-3638 

Tasha Lewis – Multistate Trust Portfolio Manager (602) 312-6993 

Cindy Brooks – Multistate Trust President/Managing Principal (617) 448-9762 

Joel Gerhart – Pioneer Project Manager (406) 490-2530 

Tara Schleeman – Pioneer Safety and Health Manager (406) 490-8272 

Mark Rhodes – Hydrometrics Project Manager (406) 431-1637 

Steve MacNeil – Tetra Tech Project Manager (406) 431-1485 

Scott Rigby – Tetra Tech Site Caretaker (208) 221-4340 

Heather Halderman – Haley & Aldrich Project Manager (720) 582-4210 

Katherine Cerise – U.S. Environmental Protection Agency (206) 553-2589 

Douglas Tanner – Idaho Department of Environmental Quality (208) 236-6160 
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8.2 Emergency Hospital Routes 

The nearest hospital to the Site is the Caribou Memorial Hospital.  Information for this hospital 

includes: 

 

Caribou Memorial Hospital  

300 South 3rd St W  

Soda Springs, ID 83276  

(208) 547-3341 

 

A map illustrating the route to the nearest hospital is provided as Figure 3 of this document. 

8.3 Evacuation Procedures 

In case of an emergency, personnel will evacuate to the designated muster point.  Site contractors 

and subcontractor will discuss the location of the day’s muster point during their daily toolbox 

meetings. 
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Work Risk Assessment
This tool is to be used for pre-project planning.

Work Plan                                  

What would be the result of exposure to a biological or energy source? (e.g., Bites, Slips, trips, 
falls, exposures,  electrocution, injury, death, etc.); and  

Environmental 
Impacts      

Energy / Biological / Waste Management Plan 

 Sequence of Job Steps/Observations

How, where, or when could an uncontrolled release or unwanted contact with a biological or 
energy source occur?

Elimination, Substitution, Isolation, Engineering and Administrative Controls, PPE                                                                                         
Hierarchy of Controls    -    Risk control measures 

List the jobs required to complete the project scope in the                                                                      
sequence they are carried out.

If YES,                                          
What Type of 

Tools or 
Equipment?

 If YES,                                                 
Include in 
Mitigation 

Plan.

If YES,                                                      
Which of the 8?

Note: Humans are biological sources, and their physical abilities, competency, and training 
should also be considered here.

Frequency Consequence Likelihood Risk Score
 If YES,                                

What kind?
List control measures required to eliminate, control, or protect against unwanted contact with an uncontrolled 

biological or energy source to minimize the risk of injury or environmental Impact.

Write the name of the 
person responsible to 
implement the control 

measure identified. Frequency Consequence Likelihood Risk Score

Yes Yes Yes No
Driving Safety Motion

Chemical

Biological

Gravity

Thermal

Pressure

Yes Yes Yes No
Driving Safety Motion

Chemical

Biological

Gravity

Thermal

Pressure

Yes No No No
Motion

Chemical

Radiation

Electrical

Biological

Thermal

Gravity

SIMOPS

Risk Assessment No.:  Multistate Trust, Soda Springs, ID 03/02/2018

Who is responsible for 
Hazard Mitigation? Post-Mitigation Risk Evaluation

Low Risk
Contractor 
Project 
Managers/ 
Coordinators

Frequent 
Exposure

Serious 
Consequence

Remotely 
possible

Very Serious 
Consequence

Pre-Mitigation Risk Evaluation

If SIMOP, Name Person in Charge:  Person in Charge/SIMOPS Site Lead and Contractor Project Managers/Coordinators

Could there be a 
release to the air, soil 
or water, and or, will a 
waste be generated?                                                          

If YES, What?

Project Description: work risk assessment for Site-Wide hazards and risks. 

Permit(s) Required?

Very Serious 
Consequence

Unusual but 
possible

Remotely 
possible

Very High 
Risk

Contractor 
Project 
Managers/ 
Coordinators

Motion - Wear seatbelts, practice defensive driving techniques, no use of cell phones,  no eating 
while driving on the site, use caution (4-WD) in muddy conditions - postpone work.  Follow 
contractor's traffic control plan and know the traffic pattern. Identify and  use safe pull-offs. Use 
spotter when backing up and turning around, if possible.  Do not operate vehicle in poor visibility 
conditions such as dust storms. Perform vehicle inspections. Stay on roads and designated 
turnaround areas. Obey speed limits and traffic signage posted on site. Keep windows, headlights 
and mirrors clean.  Maintain a safe distance from haul trucks and heavy equipment. Chemical - 
Limiting exposure near or around idle vehicles.  Keep window rolled up while driving at all times. 
Follow proper decontamination procedures. Biological - Do not park in tall dry grass that could 
catch fire. Fire extinguishers should be available in vehicles. Be aware of other construction 
workers.  Practice defensive driving techniques. Honk horn before backing to prevent injury to 
construction workers. Keep window rolled up while driving at all times to prevent distraction from 
insects bites. Wear proper PPE to protect against exposure. Gravity - Maintain 3-points of contact 
when entering vehicle, be aware of ground conditions and slippery surfaces. Thermal - Make sure 
vehicle heater/air conditioning are operating correctly. Pressure - Inspect vehicle tires prior to 
driving for bulging.

Low Risk
Frequent 
Exposure

Serious 
Consequence

Unusual but 
possible

Very High 
Risk

Motion - Wear seatbelts and practice defensive driving techniques. Do not drive in icy hazardous 
conditions - postpone work if possible. Obey speed limit. Do not drive if sick or fatigued. Obey 
traffic controls at railroad crossings. Do not operate vehicle in poor visibility conditions such as 
blizzards or dust storms. Perform vehicle inspections and clean headlights and windshield before 
driving. Awareness of changing road conditions due to road closures or construction.  Chemical - 
Limiting exposure near or around idle vehicles.  Keep window rolled up while driving and in dust 
conditions.  Biological - Be aware of other drivers.  Practice defensive driving techniques.  
Gravity - Maintain 3-points of contact when entering vehicle, be aware of ground conditions and 
slippery surfaces.  Thermal - Make sure vehicle heater/air conditioning are operating correctly.  
Pressure  - Inspect vehicle tires for bulging prior to driving.
Risk Control Action Plan:
1.  Car pool whenever possible
2.  Limit driving to daylight hours when possible

Date Assessment Completed:     03/02/2018

Location:  Kerr McGee Chemical Corp. - Soda Springs Plant Superfund Site 
Greenfield Environmental Multistate Trust
Soda Springs, ID

Are any tools 
or heavy 

equipment 
needed for 
this job?

Is this a 
SIMOP?

Do any of the Golden 
Rules of Safety  apply 
to any task involved in 

this job step? 
Which of the 8 

energy or 
biological root 
sources could 

possibly be 
involved in this 

job?

Low Risk
Frequent 
Exposure

Serious 
Consequence

Remotely 
possible

Very Serious 
Consequence

Unusual but 
possible

Contractor 
Project 
Managers/ 
Coordinators

Very High 
Risk

Motion/Gravity - Wear boots that have proper fit and support as required.  Apply first aid at first 
sign of blisters. Dry boots daily. Be aware of surroundings and footing at all times. Do not talk on 
cell phones while walking. Watch out for slopes, rocks, holes, slippery spots and areas of deep 
mud. Establish eye contact with equipment operator before approaching heavy equipment. When 
possible, maintain a 20-foot buffer zone (or distance mandated by the contractor operating the 
equipment) around heavy equipment. Chemical - If potential waste material is noticed, avoid 
contact with soil. Boots and tools will be decontaminated properly when leaving site. Use good 
hygiene, clean hands before eating.  Thoroughly wash hands in potable water or wet wipes. Limit 
exposure near or around idle vehicles and remain in open to air areas. Stay up wind when possible. 
Avoid direct contact with gasoline/diesel. Equipment operators will inspect equipment for leaks, 
wear gloves to prevent contact with hydraulic fluids, and replace/repair faulty lines. Radiation - 
All personnel will wear required PPE and sunscreen, when necessary. Levels of NORM/TENORM 
are expected to be nonexistent or low based on history of the operations. Electrical -  If there is 
visible lightning, stop work until storm passes and lightning has not been seen for 30 minutes. 
Biological - Know the signs and symptoms of exposure to plants and insects bites. Wear proper 
PPE to protect against exposure. Thermal - Dress appropriately for weather, wear wind resistant 
clothing in windy conditions, maintain proper hydration, seek shelter in a vehicle in extreme hot or 
cold conditions, follow established procedure for working in cold/hot temperature extremes as 
outlined in the Site-Wide HSSE Program Plan. Always carry a cell phone or radio to maintain 
contact if help is needed. Work trucks will be equipped with a first aid kit and fire extinguisher. 
SIMOPS - All Site personnel will attend a weekly kickoff meeting to learn about other work 
activities taking place on the Site and other SIMOPS issues, and follow the SIMOPS procedures as 
outlined in the Site-Wide HSSE Program Plan. 

1.  Driving to and from site. No

Motion - Bodily injury or possibly death could occur while driving to and from site, 
due to bad driving conditions (ice, low visibility, driving into the sun, night time 
driving), distraction or fatigue. Possible interaction with railroad traffic.  Collision 
while backing up causing injury or property damage.  Chemical - Dust generation 
and gasoline while refueling vehicles could cause adverse short-term health effects. 
Chemical cross contamination due to dirt on boots being transferred into vehicle or 
other areas. Biological - Injury or death could occur due to operator error, other 
drivers, animals on the highway, or insects on the windshield. Gravity - Bodily injury 
from falls when entering and exiting the vehicle.  Thermal - Exposure to both 
heat/cold stresses and dehydration from the climate while in vehicles could cause 
injury or adverse health effects.  Pressure - exposure to tire pressure in event of tire 
blowout. 

Vehicle
Continuous 
Exposure

Release of 
gas, oil, 

antifreeze or 
other 

vehicular 
fluid.   
Cross 

contamination 
of soil

3.  Working on the site.

2.  Driving on the site. No

Motion - Bodily injury or possibly death could occur while driving on the site.  
Entering and exiting vehicle, icy road conditions, movement from other vehicles 
and/or equipment. Possible interaction with other traffic. Collision while backing up 
causing injury or property damage. Possible injury from vehicle getting stuck in mud, 
or driving too fast on bumpy  roads.  Chemical - Dust generation could cause 
adverse short-term health effects. Cross contamination due to contaminated soil on 
boots. Biological - Interaction with people who may be onsite. Also insect bites could 
cause allergic reaction or driver distraction and injury while driving. Gravity - Bodily 
injury from falls when entering and exiting the vehicle. Thermal - Exposure to both 
heat/cold stresses and dehydration from the climate while in vehicles could cause 
injury or adverse health effects.  Pressure - Exposure to tire pressure in the event of 
tire blowout.

Continuous 
ExposureVehicle

Release of 
gas, oil, 

antifreeze or 
other 

vehicular 
fluid.  

No

Motion - Walking through/on debris, uneven terrain, and/or muddy surfaces could 
cause slips and trips. Personnel could be struck by/caught between equipment when 
walking on the site. Walking while carrying tools and equipment could cause loss of 
balance and falling. Walking long distances in wet rubber boots could cause blisters. 
Wind could cause injury from blowing objects and loss of balance. Chemical - 
Adverse health effects from potential exposure to contaminated soils, vapors, and 
dust from vehicles and site conditions. Exposure to carbon monoxide from working 
near active/idling heavy equipment and vehicles. Direct contact with gasoline/diesel 
when fueling vehicles and equipment could result in skin./eye irritation. Adverse 
health effects from contact with hydraulic fluid from heavy equipment. Radiation - 
Exposure to sunlight on site could cause sunburns. Personnel can be exposed to 
NORM/TENORM via contact with contaminated soils.  Electrical -  Electrocution or 
injury from lighting strike/storm or from exposure to old wiring. Biological -  On-site 
plants, small and large animals, and insects (including ticks) could cause physical 
injury or death and bites/skin irritation. Hornets nests and ant hills could be on the 
site.  Gravity - Injuries from falls resulting from slips and trips when walking on 
uneven terrain can result in bodily injuries. Thermal - Exposure to both heat/cold 
stresses, wind and dehydration from the climate and working outdoors in required 
PPE could cause injury or adverse health effects.  Cold stress could occur from 
getting wet in cold weather. SIMOPS: multi-crew or simultaneous operations 
(SIMOPS) include interaction with other Site contractors and subcontractors. 

Continuous 
Exposure

Definitions:

Job: A general activity, including several different tasks when working on a 
project.

Task: One of potentially several specific actions that occur as part of the  
processes to complete an overall job.

Hazard: The potential for an uncontrolled release of, or unwanted contact with 
a biological or an energy source.

Definitions:

Job: A general activity, including several different tasks when working on a 
project.

Task: One of potentially several specific actions that occur as part of the  
processes to complete an overall job.

Hazard: The potential for an uncontrolled release of, or unwanted contact with 
a biological or an energy source.

Page 1 of 1
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Kerr-McGee Chemical Corp. – Soda Springs Plant Superfund Site Date: ______________ 
 
SIMOPS Meeting Record 
 
SIMOPS Projects: _________________________________________________________________________________________ 
 _________________________________________________________________________________________ 
 
Person in Charge/SIMOPS Site Lead: ______________________________________ Contact: _________________________________ 
 
SIMOPS Meeting Notes: (All companies on Site – include work activities, locations, interacting tasks, coordination efforts, schedule, etc.): 
______________________________________________________________________________________________________ 
______________________________________________________________________________________________________ 
______________________________________________________________________________________________________ 
______________________________________________________________________________________________________ 
______________________________________________________________________________________________________ 
______________________________________________________________________________________________________ 
______________________________________________________________________________________________________ 
______________________________________________________________________________________________________ 
______________________________________________________________________________________________________ 
______________________________________________________________________________________________________ 
______________________________________________________________________________________________________ 
______________________________________________________________________________________________________ 
 
On-Site Company Contact: 
Print Name     Signature    Company    Telephone/Contact Info 
______________________________________________________________________________________________________ 
______________________________________________________________________________________________________ 
______________________________________________________________________________________________________ 
______________________________________________________________________________________________________ 
______________________________________________________________________________________________________ 
______________________________________________________________________________________________________ 
______________________________________________________________________________________________________ 
______________________________________________________________________________________________________ 
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Example of a Daily Toolbox Meeting Record Form 
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Document Control #: ____________________________________ DAILY TOOLBOX MEETING RECORD     Page 1 of 2 
 
Job(s) Location(s) _____________________________________________________________________________________________ Date: __________________________ 
 
Name of Project Oversight/Project Manager: ________________________________________ Muster Point: ____________________________________________________ 
 
Simultaneous Operations (SIMOPs) or Multi-Crew Activity?      Yes      No     If yes, describe the SIMOPs: ______________________________________________ 
 
SIMOPS communicated to all workers?     Yes    No    N/A    If yes, list topics discussed: ___________________________________________________________ 
 
SIMOPs Contacts (Name/Company/#): ______________________________________________________________________________________________________________ 
 
List all jobs to be performed today:__________________________________________________________________________________________________________________ 
______________________________________________________________________________________________________________________________________________ 
 
Safety topic discussion applicable to today’s activities: ________________________________________________________________________________________________ 
______________________________________________________________________________________________________________________________________________ 
 
Identify if there are any permitted activities and document the permit number: ___________________________________________________________________________ 
 
Have the hazards for each listed job been identified, assessed, and controlled by a competent person and the workforce on Site?  Yes      No 
 
Have newly identified risks been documented in the Work Risk Assessment (WRA)?   Yes      No      N/A 
 
Have all members of the workforce confirmed understanding of the work scope, hazards, risk controls and mitigation?   Yes      No 
 
Has everyone reviewed the current WRA?     Yes      No 
 
Have equipment checks been completed, documented, and reviewed?    Yes      No      N/A 

(Do not proceed unless the answer to all the above questions is Yes or N/A) 
 
Will any conditions change the muster points for today?    Yes    No    If yes, describe and discuss with crew: ___________________________________________ 
______________________________________________________________________________________________________________________________________________ 
 

Post Daily Review: 
Best practice/activity(s) observed:  Yes      No    If Yes, describe them: _____________________________________________________________________________ 
_________________________________________________________________________________________________________________________________________________ 
 
Were there any Incidents or First-Aid Reports for the day?      Yes      No    If Yes, name them: ________________________________________________________ 
_________________________________________________________________________________________________________________________________________________ 
 
Were there any ‘Stop Work’ interventions?     Yes     No   If Yes, describe them: _____________________________________________________________________ 
_________________________________________________________________________________________________________________________________________________ 
 
Area for improvement: Practice/Activity(s) Observed:  Yes      No    If Yes, name them: _______________________________________________________________ 
______________________________________________________________________________________________________________________________________________ 
 

DRAFT



 
 
Document Control #: ____________________________________ DAILY TOOLBOX MEETING RECORD     Page 2 of 2 

Signature Page 
 
I know the hazards: 
By signing here, you are stating the 
following: 
1. You understand the hazards and risk 

mitigations in the WRA for each task 
you are will perform. 

2. You understand the permit to work 
requirements applicable to the work you 
are about to perform (if it includes 
permitted activities). 

3. You are aware that no tasks or work 
(that is not risk-assessed) is to be 
performed. 

4. You also are aware of your obligation to 
‘Stop Work’ (See Stop Work Section).  

 
I arrived and departed fit for duty: 
5. You are physically and mentally fit for 

duty. 
6. You are not under the influence of any 

type of medication, drugs, or alcohol 
that could affect your ability to work 
safely. 

7. You are aware of your responsibility to 
bring any illness, injury (regardless of 
where or when it occurred), or fatigue 
issue you may have to the attention of 
the Field Team Leader. 

8. You signed out uninjured unless you 
have otherwise informed the Field Team 
Leader. 

 
SIMOPs NOTE: SIGNATURES ARE 

REQUIRED BY ALL PERSONS 
INVOLVED IN A WORK TASK OR 

WHO MAY BECOME AFFECTED BY 
A SIMOP SITUATION. 

 
Individual Name/Company Name/Signature 

 
 
 
_______________________________________________ 
 
 
_______________________________________________ 
 
 
_______________________________________________ 
 
 
_______________________________________________ 
 
 
_______________________________________________ 
 
 
_______________________________________________ 
 
 
_______________________________________________ 
 
 
_______________________________________________ 
 
 
_______________________________________________ 
 

 
Sign in 
time 

In & Fit 
 
_______ 
In & Fit 
 
_______ 
In & Fit 
 
_______ 
In & Fit 
 
_______ 
In & Fit 
 
_______ 
In & Fit 
 
______ 
In & Fit 
 
______ 
In & Fit 
 
_______ 
In & Fit 
 
_______ 

Initials & 
Sign out 

Time  
Out & Fit 
 
________ 
Out & Fit 
 
________ 
Out & Fit 
 
________ 
Out & Fit 
 
________ 
Out & Fit 
 
________ 
Out & Fit 
 
________ 
Out & Fit 
 
________ 
Out & Fit 
 
________ 
Out & Fit 
 
________ 
 

 
Names of Site Visitors not involved in 
the work activities: 
 
_________________________________ 
In:                       Out: 
 
_________________________________ 
In:                        Out: 
 
_________________________________ 
In:                        Out: 
 
_________________________________ 
In                         Out: 
 
_________________________________ 
In:                         Out: 
 

At the conclusion of the day, I certify that the job site is being left in a safe 
condition and there were no reports of injury or first aid. 

 

 Yes                     No 
Signature of Field Team Leader: 

 
(if no, inform the Project Manager, when applicable) 

Definitions: Project – A planned set of interrelated jobs to be executed over a period of time.  Job – A general activity, including several different tasks that occur 
when working on a project.  Task – One of several potential specific actions that occur as part of the process to complete a job.  Hazard - The potential for an 
uncontrolled release of, or unwanted contact with, a biological or energy source. 

 
 
I will STOP the job any time anyone 
is concerned or uncertain about safety. 
 
I will STOP the job if anyone 
identifies a hazard or additional 
mitigation not recorded in the WRA. 
 
I will be alert to any changes in 
personnel, conditions at the work site, 
or hazards not covered by the original  
WRA. 
 
If it is necessary to STOP THE JOB, I 
will reassess the task, hazards and 
mitigations; and then amend the WRA 
as needed. 
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SAMPLING AND ANALYSIS PLAN 

CONFIRMATION SOIL SAMPLING OF 10-ACRE POND 

KERR-MCGEE CHEMICAL CORP. - SODA SPRINGS PLANT 

SUPERFUND SITE 

SODA SPRINGS, CARIBOU COUNTY IDAHO 

1.0  INTRODUCTION 

This Sampling and Analysis Plan (SAP) specifies the methods and procedures to be used for 
collecting and analyzing soil samples during post-removal soil confirmation sampling of the 
Time-Critical Removal Action (TCRA) for the 10-Acre Pond at the Kerr-McGee Chemical 
Corporation (KMCC) – Soda Springs Plant Superfund Site, Soda Springs, Caribou County, 
Idaho (Site).  This SAP was prepared on behalf of the Greenfield Environmental Multistate 
Trust, LLC, Trustee of the Multistate Environmental Response Trust (Multistate Trust), in 
support of ongoing environmental investigation and restoration activities at the Site.  This 
SAP supports the Environmental Actions performed by the Multistate Trust as approved by 
and under the oversight of the U.S. Environmental Protection Agency (EPA), as Lead 
Agency for the Site, in consultation with the Idaho Department of Environmental Quality 
(IDEQ), as the Non-Lead Agency for the Site.  The Multistate Trust’s objectives are to ensure 
that the Site conditions are understood and appropriate actions are taken to protect human 
health and the environment. The TCRA will be performed by the Multistate Trust, and its 
contractors, in accordance with Section 104 of the Comprehensive Environmental Response, 
Compensation and Liability Act of 1980 (CERCLA).  

1.1 PROJECT ORGANIZATION 

Key project individuals for the post-removal 10-Acre Pond TCRA confirmation soil 
sampling and their responsibilities are listed below.   

• Multistate Trust
o Cindy Brooks:  Managing Principal
o Tasha Lewis:  Portfolio/Program Manager
o Lars Peterson:  Project Manager

• EPA
o Kathryn Cerise:  Remedial Project Manager

DRAFT



F:\Dropbox\Soda Springs Multistate Trust Site\TCAM 10 Acre Pond\RAWP\DRAFT RAWP -FOR EPA REVIEW\Appendix G\R18 SS 10 
Acre Pond Soil Confirmation SAP.Docx\\3/20/18\065 

1-2 3/20/18\9:57 AM 

• IDEQ
o Dean Nygard:  Remedial Program Manager
o Doug Tanner:  Regional Project Manager
o Stan Christensen:  Site Project Manager

• Hydrometrics, Inc.
o Mark Rhodes:  Project Manager
o Mark Walker:  Project QA Manager
o Caitlin Walter:  Project Oversight 

1.2 PROJECT SCHEDULE 

The schedule for planning document preparation, pond removal, confirmation sampling, data 
review, and preparation of final deliverables will conform to the following: 

1. Implementation of the TCRA will be initiated within 45 days after EPA approval of
the 10-Acre Pond Removal Action Work Plan (RAWP).

2. At this time, it is anticipated that pond removal and associated activities will be
conducted from approximately June through November 2018.

3. Confirmation sampling will be conducted following the removal and prior to
reclamation.  At this time, confirmation sampling is anticipated to occur in September
2018.

4. Laboratory analysis and reporting is expected to be completed within 25 days after
receiving samples, with the laboratory providing a Level 4 data package.

5. Data validation for confirmation sampling will be completed within 45 days of receipt
of the final analytical data package from the laboratory.

6. A Draft Removal Action Completion Report will be submitted within 60 days of
completing data validation.

7. A Final Removal Action Completion Report will be submitted within 30 days of
receiving EPA’s comments on the Draft Report.

1.3 DISTRIBUTION LIST 

A copy of the approved SAP for this investigation will be provided via email (electronic 
copy) and/or regular mail or hand delivery (compact disc or hard copy report) to the 
following individuals: 

• Cindy Brooks (Multistate Trust);
• Tasha Lewis (Multistate Trust);
• Lars Peterson (Multistate Trust);
• Kathryn Cerise (EPA);
• Dean Nygard (IDEQ);
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• Doug Tanner (IDEQ);
• Stan Christensen (IDEQ);
• Mark Rhodes (Hydrometrics);
• Mark Walker (Hydrometrics); and
• Caitlin Walter (Hydrometrics).

1.4 SAMPLING AND ANALYSIS PLAN ORGANIZATION 

This SAP describes the procedures and tasks necessary to complete post-removal 
confirmation soil sampling of the 10-Acre Pond TCRA throughout the following sections: 

• Background (2.0);
• Project Data Quality Objectives (3.0);
• Sampling Rationale (4.0);
• Method and Procedures (5.0);
• Data Evaluation (6.0);
• Corrective Action (7.0);
• Field Health and Safety Procedures (8.0); and
• References (9.0).
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2.0  BACKGROUND 

 
KMCC operated a vanadium production facility at the Site from 1963 to 1999.  As part of 
operations during this period, KMCC stored production process water and waste in several 
unlined ponds.  From 1981 to 1989, significant uncontrolled releases of contaminated water 
occurred from the ponds to groundwater.  On October, 4, 1989, EPA listed the Site on the 
National Priorities List (NPL) as a result of the releases.  
 
2.1 SITE DESCRIPTION 

The Site is located in Caribou County, Idaho, approximately 1.5 miles north of Soda Springs 
(Figure 2-1).  The approximately 538-acre Site is bordered by agricultural lands to the north, 
east, and south and by State Route 34 on the west.  A phosphate processing plant (Monsanto 
facility) borders the west side of State Route 34, adjacent to the Site.  With the exception of 
the Monsanto facility, the Site is bordered by rural areas within a 1-mile perimeter.  The 
footprint of the proposed confirmation sampling at the 10-Acre Pond is shown in Figure 2-2.  
  
The Site consists of six parcels of land, with 18 buildings currently remaining on-Site, many 
of which are not structurally sound or salvageable and are scheduled for demolition in 2018.  
Other than the remaining buildings, the 10-Acre Pond is the only remaining feature from the 
historical operations.  
 
The Site elevation ranges 5,900 to 6,020 feet above sea level with average temperatures 
ranging from 29 to 55 degrees Fahrenheit (F).  The wet season for the area is between March 
and June, with an annual average rainfall of approximately 15.9 inches.  Wind rose data from 
Allen H. Tigert Airport (located about 2.5 miles south of the Site) show the predominant 
wind direction to the southeast.  
 
There are six springs near the 10-Acre Pond that serve as the municipal water supply for the 
City of Soda Springs.  One spring, Formation Spring, is located 1.5 miles northeast of the 
pond, and five springs are present in the Kelly Park area, located approximately 1.5 miles 
south of the 10-Acre Pond.  
 

2.2 OPERATIONAL HISTORY 

KMCC (later Tronox Chemical Corporation) owned and operated the Site as a chemical 
manufacturing facility from 1963 through 2009.  The facility produced vanadium from 1963 
to 1999 and other secondary by-products such as fertilizer and cathode materials for 
rechargeable batteries in the later years of operation.  Over the course of the operational 
history, both lined and unlined ponds were incorporated for settlement, solvent extraction 
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raffinate, tailings storage, product storage, and storm water retention.  In 1997, KMCC 
constructed the 10-Acre Pond to contain liquids and solids from the closure of three on-Site 
ponds and from vanadium processing.  In 2004, water and sediment from the closure of two 
additional 5-acre ponds were added to the 10-Acre Pond.  

2.3 PREVIOUS INVESTIGATIONS AND REGULATORY HISTORY 

The timeline for investigations and regulatory history at the Site can be summarized as 
follows, with specific details provided in the 2017 Draft Phase I and Phase II Supplemental 
Remedial Investigation (SRI) Report (Tetra Tech, 2017), and in this RAWP: 

• 1979:  Initial discovery of environmental problems at the Site.
• 1981 and 1989:  Significant failures in the ponds resulting in contaminated process

water lost to vadose zone.
• 1985:  Preliminary Assessment and Site Investigation performed by the State of Idaho

Hazardous Materials Bureau, identifying the Site as a potential source of groundwater
contamination.

• 1988:  Site investigation under CERCLA.
• 1989:  Site listed on the NPL.
• 1991 to 1994:  Remedial Investigation (RI) under EPA oversight conducted,

identifying groundwater as media of concern and the primary route of exposure as
ingestion of groundwater.  Identified contaminants of concern (COCs) include
vanadium, molybdenum, manganese, tributyl phosphate (TBP), and total petroleum
hydrocarbons (TPH) in excess of project screening levels (PSLs) (equivalent to the
risk-based groundwater performance standards (RBPS) outlined in the Record of
Decision (ROD) and arsenic in excess of the maximum contaminant level (MCL)).  A
secondary concern identified during the RI was potential ingestion and direct contact
risk from elevated vanadium in material associated with the roaster reject area.

• 1995:  ROD issued for non-operational portions of the Site with the following
presented remedies:

1. Eliminating uncontrolled liquid releases by replacing unlined ponds with lined
ponds;

2. Reuse and/or recycling of buried calcine tailings in fertilizer manufacturing at
the Site over an 8-year period;

3. Closure of select ponds and disposal of pond solids in an on-Site landfill;
4. Capping of ‘wind-blown’ calcine and roaster reject material;
5. Initiation of semi-annual groundwater monitoring program to monitor

effectiveness of control measures in achieving groundwater PSLs for the
COCs; and

6. Incorporation of institutional controls (ICs) for off-Site exposure to
groundwater for as long as PSLs are exceeded.
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• 1997:  Consent Decree implementing required remedy entered by the court targeting
remedial actions for groundwater, roaster reject, and windblown calcine.

• 2000:  ROD addendum changing reuse/recovery of calcine solids to capping after
EPA concluded that the fertilizer plant could not meet ROD-specified timeframe.

• 2005/2006:  KMCC divested and transfers Site to Tronox Chemical Corporation.
• 2009:  Tronox filed for Chapter 11 bankruptcy.
• 2011:  Bankruptcy court approved the Consent Decree and Environmental Settlement

with the United States, 24 States, and Tronox resulting in the Site transfer to
Multistate Trust.

• 2002, 2007, 2012, and 2017:  Five-year reviews conducted by EPA.  Results reflect
that remedy for the Site conducted in accordance with ROD do not yet currently
protect human health and the environment.  Eight actions were identified in the 2012
review that needed to be taken at the Site, including:

1. Delineate additional potential sources of Site-related COCs within former
KMCC facility (noted as ongoing in the 2017 five-year review).

2. Establish proprietary controls for the Site (noted as ongoing in the 2017 five-
year review).

3. Develop and implement IC plan governing groundwater us downgradient of
the Site where COCs are known to exceed MCLs or RBPS (noted as ongoing
in the 2017 five-year review).

4. Investigate current and potential future uses and proximity of domestic wells
in relation to the groundwater plume or plumes downgradient from the Site
(noted as completed in the 2017 five-year review).

5. Augment and expand groundwater well network to more fully delineate
plumes (noted as ongoing in the 2017 five-year review).

6. Conduct fence repair at Site to improve IC at landfill and calcine caps (noted
as completed in the 2017 five-year review).

7. Develop and implement a Site wide Operations and Maintenance Program
(noted as completed in the 2017 five-year review).

8. Conduct risk assessment of ecological receptors downgradient from the Site
(noted as ongoing in the 2017 five-year review).

Recommendations in the 2017 five-year review include: 
1. Finalize draft screening level assessment, identify data gaps, and complete

characterization of source material in 10-Acre Pond.
2. Develop and implement an IC Plan governing groundwater use at

downgradient locations where COCs exceed MCLs or RBPS.
3. Finalize multi-phased SRI.

• 2014:  The Multistate Trust mitigated fugitive dust emissions at the 10-Acre Pond by
regrading the pond beach area and applying dust and erosion control agents to the
surface solids.
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• 2015:  The Multistate Trust initiated an SRI after receiving the Anadarko Litigation
Settlement funds.  The SRI is currently ongoing and has the following objectives:

1. Investigate the possibility of additional sources of Site-related COCs and
characterize if necessary;

2. Augment and expand groundwater monitoring network;
3. Improve delineation of molybdenum and vanadium contaminant plumes, local

groundwater gradients, and anthropogenic influences on area-wide
groundwater;

4. Perform investigation to determine if Site-related COCs are impacting City of
Soda Springs drinking water sources;

5. Update Baseline Human Health and Ecological Risk Assessments by
collecting new data; and

6. Support Focused Feasibility Study by collecting new data.

2.4 ENVIRONMENTAL AND HUMAN IMPACT 

The Site COCs molybdenum, vanadium, manganese, arsenic, TPH, and TBP have been 
identified at the Site by the ROD (EPA, 1995).  It is currently unknown if the liner in the 
10-Acre Pond has been compromised, and there is potential that the COCs have migrated to
underlying soils and shallow groundwater.

Potential releases of COCs from the Site present a significant potential risk to both human 
and ecological receptors as aqueous concentrations in the 10-Acre Pond surface water exceed 
PSLs for Site groundwater by several orders of magnitude, with observed concentrations of 
up to 253,000 µg/L molybdenum (compared with a PSL of 180 µg/L); 32,000 µg/L 
vanadium (PSL of 260 µg/L); and 11,700 µg/L manganese (PSL of 180 µg/L).  Potential 
release mechanisms at the pond include leaching and percolation/infiltration of COCs into 
underlying soil and shallow groundwater, discharge of COCs from shallow groundwater to 
surface water (downgradient springs), and windblown dispersion of COCs from seasonally 
dry areas within the pond area footprint off-Site.  

Potential exposure pathways to both human and ecological receptors that have been 
identified include the following: 

• Exposure of biological receptors to COCs in the 10-Acre Pond water and sediment;
• Exposure of biological receptors in springs/ponds/creeks impacted by off-Site COCs;
• Incidental ingestion and dermal contact of off-Site COCs in springs/ponds/creeks by

recreational human receptors;
• Ingestion of fish that have bioaccumulated COCs in springs/ponds/creeks by

recreational human receptors;
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• Ingestion of waterfowl that have bioaccumulated COCs in springs/ponds/creeks by
recreational human receptors;

• Ingestion of off-Site COCs in drinking water sources by human receptors; and
• Incidental ingestion and dermal contact of on-Site COCs in springs/ponds/creeks by

trespassing human receptors.

Pursuant to Section 104 of the CERCLA Endangerment Determination, actual or threatened 
releases of hazardous substances from the 10-Acre Pond, if not addressed by implementing 
the proposed response action selected in the TCRA Action Memorandum (EPA, 2017a) and 
detailed in this RAWP, may present an imminent and substantial endangerment to public 
health or welfare, or the environment.  
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3.0  PROJECT DATA QUALITY OBJECTIVES 

The EPA Data Quality Objective (DQO) process is the agency-recommended planning 
process when environmental data will be used to derive an estimate of contamination (EPA, 
2006).  The recommended DQO process consists of seven steps that are used to develop 
performance and acceptance criteria that clarify study objectives, define the appropriate types 
of data, and specify tolerance of decision errors that will ultimately be used as the basis for 
establishing the quality and quantity of data needed to support decisions.  These steps are 
outlined below for confirmation soil sampling proposed following the 10-Acre Pond TCRA 
for this Site, and are summarized in Table 3-1.  

3.1 STEP 1:  STATE THE PROBLEM 

Historical operation of a vanadium production facility at the Site has resulted in 
consolidation of contaminated wastes in a 10-Acre Pond.  The Site COCs that have been 
identified in the pond include arsenic, manganese, molybdenum, vanadium, diesel range 
TPH, and TBP.  Contaminated surface soils around the property may leach into near surface 
soils and shallow groundwater or be blown to adjacent land on and off the Site property. 
Observations of tears in the 10-Acre Pond liner suggest that subsurface soil and potentially 
groundwater may be impacted by leaching from contaminated material within the pond.  As 
part of the TCRA described in this RAWP, the 10-Acre Pond will be dewatered, dredged, the 
liner removed, and 1-foot of soil removed below the pond.  The concentration and 
distribution of Site-related COCs in soil beneath the pond 10-Acre Pond is currently 
unknown.  At the request of EPA and IDEQ, confirmation soil sampling will be conducted 
on the 10-Acre Pond TCRA footprint following the removal using relevant Incremental 
Sampling Methodology (ISM) guidance (ITRC, 2012) for sample collection, to allow 
accurate characterization of COC concentrations remaining in soils after the removal is 
completed.   

3.2 STEP 2:  IDENTIFY THE GOALS OF THE STUDY 

Collect adequate data to characterize Site COC concentrations in surface (0-6 inches) and 
subsurface (6-12 inches) soils within the former pond footprint following removal of the 
10-Acre Pond to allow comparison to applicable PSLs (Tetra Tech, 2017) and EPA Regional
Screening Levels (RSLs) for (1) Composite Worker Soils (EPA, 2017b) and (2) Protection of
Groundwater (EPA, 2017c).
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TABLE 3-1. 10-ACRE POND CONFIRMATION SOIL SAMPLING DATA QUALITY OBJECTIVES SUMMARY 

State the Problem
(Step 1)

Goals of the Study
(Step 2)

Information Input and Boundaries
(Steps 3 and 4)

Analytical Approach and Decision Rules 
(Steps 5 and 6)

Optimizing Design for Obtaining Data
(Step 7)

The concentration and 
distribution of Site-related COCs 
in soil beneath the excavation 
limit of the 10-Acre Pond TCRA 
footprint is currently unknown.

Collect adequate data to evaluate COC 
concentrations in surface (0-6 inches) 
and subsurface soils (6-12 inches) post-
excavation, relative to applicable PSLs 
and RSLs.

The 10-Acre Pond TCRA footprint is a single Decision Unit and has been divided into 20 
SUs, 10 of which are in the surface soil layer and 10 in a subsurface layer. 

Incremental Sampling Methodology will be used to conduct soil sampling. Incremental 
Samples for soil will be collected from each SU using a systematic random grid pattern at a 
target frequency of 30 samples per SU. Layout of the Incremental Samples will depend on 
excavation bottom conditions, such as the presence of bedrock (no soil present) or unknown 
obstructions.

Field triplicate samples will be collected at 10 of the SUs (five for surface soils and five for 
subsurface soils) as shown in Figure 2-2.

Within each SU, each ISM sample (consisting of 30 subsamples) will be composited and 
sent to the laboratory for processing. The composite soil samples will be analyzed for 
arsenic, manganese, molybdenum, vanadium, tributyl phosphate, and EPH fractions (using 
Massachusetts DEP EPH Method to characterize the diesel-range carbon fractions 
potentially present in soil fractions generally comparable to EPA RSLs).

Arsenic, manganese, molybdenum, vanadium will be analyzed using the EPA 3050B and EPA 6020 Methods. Tributyl 
phosphate will be analyzed by the EPA 8141A Method. The EPH diesel-range carbon fractions will be analyzed using the 
Massachusetts DEP EPH 1.1 Method.  

Decision rules for samples submitted for laboratory analysis include:
1) Data will undergo data validation protocols: 10 percent Level 4 and 90 percent Level 2a.
2) Precision: Lab duplicate RPD =< 35%.
3) Accuracy: Matrix spike sample recovery within the range of 75% to 125%, laboratory control spike samples within the 
range of 80% to 100%, or within the 95% confidence limit of the known value.
4) Completeness: 100% for sampling, 95% for data completeness. 
5) Comparability: Conventional analysis methodologies are consistent with laboratory protocol.
6) Representativeness:  Collection of 30-point Incremental Samples (to be composited) per SU, which may be adjusted if 
bedrock is present.
7) The Laboratory Reporting Limit shall be equal to or less than the screening criteria. If the RL exceeds the screening 
criteria, the Method Detection Limit shall be equal to or less than the screening criteria, if practicable.

Statistical analysis of the validated dataset will be conducted using EPA’s ProUCL software, and/or other software as 
needed. Appropriate statistical approaches will be discussed with EPA/IDEQ after the datasets for constituents of interest 
have been characterized. 

If bedrock is present over less than 75% of a SU, 
the systematic random grid will be adjusted 
accordingly to collect 30 subsamples from the 
area where sufficient soil is present to allow 
sampling.  

If bedrock is present over 75% (or greater) of a 
SU, the remaining soil area will be added to an 
adjacent Sampling Unit at the discretion of the 
field team leader and project manager.  

If decision rules are not met for a SU, then 
corrective action may be implemented, 
potentially including additional ISM soil 
sampling.  

Notes and Abbreviations:
% = percent PSL = Project Screening Level
COC = Contaminant of Concern RPD = Relative Percent Difference
DEP = Department of Environmental Protection RSL = Regional Screening Level
EPH = Extractable Petroleum Hydrocarbon SU = Sampling Unit
EPA = Environmental Protection Agency TCRA = Time Critical Removal Action
IDEQ = Idaho Department of Environmental Quality
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3.3 STEP 3:  IDENTIFY INFORMATION INPUTS 

The information input needs related to the project goals include: 

• The 10-Acre Pond TCRA footprint is considered a single decision unit (DU) for this
investigation and has been divided into 20 sampling units (SUs), 10 of which are in
the surface soil layer (0-6 inches) and 10 in a subsurface layer (6-12 inches).

Incremental samples (IS) for soil will be collected from each SU as described Sections 4.1 
and 5.3 and will be analyzed for COCs as described in Section 5.8, to determine 
concentrations of COCs within each SU (i.e., spatial variability of COC concentrations 
beneath the 10-Acre Pond) and within the DU as a whole, for subsequent comparison to 
relevant standards (i.e., PSLs and EPA RSLs).  

3.4 STEP 4:  DEFINE THE BOUNDARIES OF THE STUDY 

Spatial boundaries of the study are defined based on the target populations of interest, which 
have been divided into 20 SUs within a single DU.  The 10-Acre Pond post removal footprint 
has the potential to have been impacted by contamination of COCs stored in the pond. 
Considering that hot spots may be located in zones beneath areas where the liner has been 
compromised, the 10-Acre Pond has been divided into 1-acre plots, to help delineate smaller 
areas that may be elevated in Site COCs within the larger pond footprint.  Thus, the overall 
DU (complete pond area) has been broken up into a 5 x 2 grid, with a surface layer (0-6 
inches, 10 SUs) and a subsurface layer (6-12 inches, 10 additional SUs) within each 1-acre 
area (Figure 2-2).  There is a possibility that bedrock will be exposed within the post-removal 
10-Acre Pond TCRA excavation footprint.  If an SU is more than 75 percent bedrock, then
any surface soil within the SU will be included in adjacent SUs.

3.5 STEP 5:  DEVELOP THE ANALYTIC APPROACH 

COC concentrations will be determined analytically for each of the ISs representing SUs 
within the 10-Acre Pond DU.  Composite samples collected using ISM are designed to 
facilitate representative and accurate estimation of the average contaminant concentration 
within an SU or DU via a structured composite sampling and processing protocol, that 
reduces data variability and provides a reasonably unbiased estimate of mean contaminant 
concentrations (ITRC, 2012).  The ISM approach includes recommendations for collecting a 
minimum of 30 subsamples of equal volume to obtain a representative composite sample 
within a given SU.  ISM also recommends collecting three or more replicates (triplicates) 
within SUs to determine variability, and to aid in calculating statistics such as a 95% Upper 
Confidence Limit (UCL) on the mean.  Triplicate ISM samples will be collected from 50% of 
the proposed SUs to evaluate Site soil heterogeneity.  
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The EPA RSLs do not specifically target diesel range TPH, but instead targets low, medium, 
and high carbon content fraction ranges for both aliphatics and aromatics.  Based on historic 
process use of No. 2 diesel, the TPH fractions of concern at the Site consist of diesel-range 
organics, however, EPA RSLs are specific to TPH carbon fractions (low C5-C8, medium  
C9-C18, and high C19-C32 aliphatics; low C6-C8, medium C9-C16, and high C17-C32 
aromatics).  Although fuel compositions may vary depending on the source of crude oil and 
the refining process, diesel range organics predominantly fall within the carbon ranges 
medium to high aliphatics (C9-C19+) and medium to high aromatics (C9-C12+), with minor 
fractions of lighter components (Brewer et al., 2013).  The Agency for Toxic Substances and 
Disease Registry (ATSDR) notes that diesel fuels “predominantly contain a mixture of  
C10-C19 hydrocarbons” (ATSDR, 1999). In order to provide a general characterization of 
the diesel-range carbon fractions potentially present in soils, samples will be analyzed for 
Extractable Petroleum Hydrocarbon (EPH) fractions using the Massachusetts Department of 
Environmental Protection (DEP) EPH Method, which includes the C9-C18 aliphatics,  
C19-C36 aliphatics, and C11-C22 aromatics fractions.  This approach will facilitate a relative 
comparison of TPH concentrations to EPA RSLs for the medium aliphatic (C9-C18 
aliphatic), high aliphatic (C19-C32 aliphatic) medium aromatic (C9-C16 aromatic) and high 
aromatic (C17-C32 aromatic) carbon fractions.  
 
Composite soil samples will be combined into a single sample container (i.e., sealed plastic 
bag) on Site, and shipped to the analytical laboratory for further processing and analysis of 
total arsenic, manganese, molybdenum, vanadium, EPH carbon fractions, and TBP. 
Laboratory processing and analysis is described in Section 5.8. 
 
3.6 STEP 6:  SPECIFY PERFORMANCE OR ACCEPTANCE CRITERIA 

3.6.1 Confirmation Soil Sampling Performance Standards 

Accurate, precise, representative data are required for sample results to meet the project 
objectives of determining in-place post-removal soil concentrations to support future decision 
making.  The post-removal soil concentrations within the 10-Acre Pond TCRA footprint will 
be compared to EPA RSLs for composite worker soil (EPA, 2017b) and protection of 
groundwater (EPA, 2017c).  In addition, summary statistics may be calculated using soil 
concentrations for individual SUs and for the DU as a whole, including 95% UCL 
calculations or other statistics as appropriate.  The RSLs and reporting limits (RLs) for soils 
at the Site are specified in Table 5-2.  The laboratory RLs shall be equal to or less than the 
RSLs. If the RL exceeds the RSL, the Method Detection Limit (MDL) shall be equal to or 
less than the RSL, if practicable.  All laboratory analysis will be performed by Pace 
Analytical Laboratory.  Data must meet the DQOs that have been specified for the 
parameters in this SAP.  
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3.6.2 Data Quality Indicators and Measurement Quality Objectives 

Quality Assurance/Quality Control (QA/QC) practices and analytical methods for this project 
have been designed to produce data of sufficient quality to support the intended data uses.  
Data quality will be assured by adherence to the methods and procedures outlined in this 
SAP, including full documentation of all field activities; specification and use of appropriate 
analytical methods; collection, analysis, and review of appropriate field and laboratory 
quality control samples; review of laboratory reports; verification and validation of analytical 
data (10 percent Level 4 and 90 percent Level 2a:  see Section 6.1); and adequate design of 
the sampling plan.  Each of these data quality indicator (DQI) elements is discussed in 
subsequent sections of this document. 
 
Data assessment criteria for specific DQIs will be used to aid in the evaluation of overall data 
quality for data generated during the 10-Acre Pond TCRA.  These DQIs are expressed in 
terms of precision, accuracy, representativeness, completeness, and comparability, which are 
described in detail below, and are summarized in the DQO summary table (Table 3-1).  
 
3.6.2.1 Precision 
Precision is defined as a measure of variability or reproducibility of replicate measurements, 
and is inversely related to the variability among the results obtained (e.g., highly variable 
results have low precision).  Precision is assessed by field and laboratory duplicate result 
comparisons (including matrix spike duplicates).  Field duplicates measure combined field 
and laboratory precision, whereas laboratory duplicates measure only laboratory precision. 
 
Triplicate samples will be collected as part of the ISM protocol at 50% of the SUs sampled  
(5 of the 10 surface soil SUs, and 5 of the 10 subsurface soil SUs).  The ISM triplicates 
measure the overall combined variability (precision) due to field heterogeneity and sampling 
techniques, and will be used primarily to evaluate Site soil variability, and in calculating 
statistics such as the 95% UCL on the mean as described in the ISM Guidance and in Section 
3.5.  Therefore, these ISM triplicates will not be used in the precision determinations 
described in this section.  Instead, duplicates split from the bulk sample in the laboratory 
(described below in Section 5.4) serve as the duplicates for this sampling event.  
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Field and laboratory precision will be expressed in terms of relative percent difference (RPD) 
between the values resulting from duplicate analysis.  RPD is calculated as follows: 
  

RPD = [(x1 – x2)/X][100] 
 

where: 
 x1  = analyte concentration in the primary sample; 

x2  = analyte concentration in the duplicate sample; and 
X   = average analyte concentration in the primary and 
               duplicate sample. 

 
The precision objective for soil sample duplicates will be agreement of sample results to 
within an RPD of ≤35% when both sample concentrations (original and duplicate) are greater 
than five times the reporting limit, and plus or minus two times the reporting limit when 
either of the sample concentrations is less than five times the reporting limit. 
 
3.6.2.2 Accuracy 

Accuracy is a measure of the closeness of a reported concentration to a true (i.e., known to a 
certain degree of confidence) value.  For this project, accuracy will be assessed by 
calculating percent recovery (%R) for laboratory control samples (LCSs), matrix spikes 
(MS), and matrix spike duplicates (MSD).  Matrix spike %R indicates accuracy relevant to a 
unique sample matrix, while LCS %R indicates accuracy relevant to an analytical batch lot, 
and is strictly a measure of analytical accuracy conditions independent of samples and 
matrices.  The %R of an analyte, and the resulting degree of accuracy expected for the 
analysis of QC spiked samples, are dependent upon the sample matrix, method of analysis, 
and the compound or element being measured.  The concentration of the analyte relative to 
the detection limit of the method also is a major factor affecting the accuracy of the 
measurement. 
 
Accuracy is expressed as %R, calculated as follows for matrix spike (and matrix spike 
duplicate) samples: 
  

%R for matrix spike samples = [(A-B)/C] x 100 
 
 where:  
   A  =  spiked sample concentration; 
   B  =  measured sample concentration (without spike); and 
   C  =  concentration of spike added. 
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The accuracy objective for matrix spike samples is recovery within the range of 75% to 
125%, for samples where the spike value is at least four times the concentration in the 
original sample. 
 
For LCSs, %R is calculated as follows: 
 

%R for LCSs = [(SR/KV)] x 100 
 
 where: 
   SR  =  reported sample result for LCS; and 
   KV =  known value of LCS. 
 
The accuracy objective for LCSs is recovery within the range of 80% to 100%, or within the 
95% confidence limit of the known value.  If method-specific control limits for spike 
recovery or LCS recovery for particular laboratory techniques differ from these, comparisons 
will be made with the method-specific control limits. 
 

3.6.2.3 Completeness 

Completeness is defined as the number of samples or valid measurements obtained, 
compared with the total number planned, expressed as a percentage (“percent complete” or 
PC).  PC is calculated as follows: 
 

PC = NA/NI x 100 
 

 where:  
   NA  =  actual number of samples/valid measurements obtained; and 

NI   = intended or planned number of samples/valid  measurements. 
 
For this project, two separate measures of completeness will be calculated, as follows: 
 

1. Sampling Completeness – 40 separate ISs are planned for collection under this SAP 
(including ISM field triplicates).  Field QC sampling frequencies are specified in 
Section 5.4.  Sampling completeness will therefore be calculated as the actual number 
of samples collected (including both routine and QC samples) as a percentage of the 
planned number of samples included in this SAP.  If bedrock expresses in the surface 
of an SU to an area greater than 75 percent of the total SU area, then that SU will not 
be sampled and the total number of samples will be modified before calculating 
sample completeness.  Therefore, presence of bedrock will not adversely impact 
sampling completeness.  

2. Data Completeness – Each IS will be analyzed for concentrations of COCs.  Data 
completeness will be calculated as the actual number of valid (not rejected) individual 
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measurements (parameter concentration values) obtained as a percentage of the 
planned number of total measurements.  Results qualified during the data validation 
process (see Section 4.6.1) are counted as valid measurements, unless the value is 
rejected during the data verification/validation process. 

 
The completeness goal for this project is 100 percent for sampling completeness, and 95 
percent for data completeness.  Sampling completeness will be assessed following field 
sampling activities, and data completeness will be assessed following data validation.  If 
necessary, additional samples may be collected to ensure that project completeness goals are 
met. 
 
3.6.2.4 Comparability 

Comparability expresses the confidence with which data from one sample, sampling round, 
Site, laboratory, or project can be compared to those from another.  Comparability during 
sampling is dependent upon sampling program design and time periods.  Comparability 
during analysis is dependent upon analytical methods, detection limits, laboratories, units of 
measure, and sample preparation procedures. 
 
Comparability is determined on a qualitative rather than quantitative basis.  For this project, 
comparability of all data collected will be ensured by adherence to standard sample 
collection procedures, standard field measurement procedures, standard reporting methods, 
including consistent units, and the use of the same analytical laboratory.  In addition, to 
support the comparability of the 10-Acre Pond TCRA confirmation sampling dataset with 
those obtained in previous investigations, all samples will be analyzed using EPA-approved 
methods; however, it should be noted that use of the requested ISM sampling protocols 
during this sampling event (as opposed to other protocols used during previous sampling) 
will inherently reduce the comparability of data collected under this SAP with previously 
collected data.  All analytical standards will be traceable to standard reference materials.  
Instrument calibrations will be performed in accordance with EPA method specifications, 
and will be checked at the frequency specified for the methods.  The results of these analyses 
can then be compared with analyses by other laboratories and/or with analyses for other sites. 
 
3.6.2.5 Representativeness 

Representativeness expresses the extent to which collected data define actual environmental 
conditions.  Similar to comparability, representativeness is determined on a qualitative rather 
than a quantitative basis.  Sample collection, handling, and analytical procedures for the  
10-Acre Pond TCRA confirmation sampling have been designed to maximize the 
representativeness of both sample collection and analytical results, within the fiscal, 
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logistical, and practical constraints typically encountered during environmental 
investigations.  Collection of representative confirmation samples will be achieved by: 
 

• Establishment of appropriate general sampling locations (Section 3.4); 
• Collection of 30-point composite samples using methods compatible with the ISM 

(Sections 4.1 and 5.3); and 
• Providing flexibility in designating specific sampling locations, to allow field crews 

and project managers (PMs) to adjust sampling locations if necessary to achieve a 
representative sample. 

 
Generation of representative analytical data will be achieved by: 
 

• Use of consistent sample preparation (i.e., homogenization and digestion), analytical, 
and reporting procedures by Pace Analytical Laboratory; and 

• Analysis of specified laboratory QC samples to ensure analytical processes are in 
control. 

 
Calculation of representative summary statistics (such as 95% UCLs or other statistics) for 
COCs will be achieved by: 
 

• Validation of data to ensure data quality is sufficient for the intended use; 
• Data evaluation to identify outliers and/or other non-representative analytical results; 

and 
• Statistical characterization of datasets to determine the most appropriate statistical 

methods. 
 
3.7 STEP 7:  DEVELOP THE PLAN FOR OBTAINING DATA 

Surface and subsurface samples will be collected from the designated SU in the 10-Acre 
Pond DU using ISM procedures (ITRC, 2012).  Samples will consist of composite samples 
(30 increments) collected in each of 20 SUs (10 surface and 10 subsurface SUs), along with 
field triplicates in 10 SUs (five surface and five subsurface SUs; see Figure 2-2).  The exact 
number of SUs may be modified based on expression of bedrock in the 10-Acre Pond TCRA 
footprint, as some SUs may not have enough surface soil to sample.  All IS subsamples will 
be collected using a systematic random grid approach.  See Sections 4.1 and 5.3 for details 
on IS collection. 
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4.0  SAMPLING RATIONALE 

 

Composite soil samples will be collected using ISM methodology from each of the SUs 
within the 10-Acre Pond DU.  During Site preparation, described above, the field crew will 
conduct a visual survey of the SUs to determine the extent of bedrock surface expressions.  
At any SU with surface area consisting of 75 percent or greater bedrock, the remaining soil in 
that SU will be integrated into the nearest adjacent SU, at the discretion of the Field Team 
Leader (FTL).  In SUs where bedrock expresses at the surface exists but is less than 75 
percent of the SU area, the sample gridding will be modified to fit the smaller area, adjusting 
sample spacing accordingly to reach 30 samples evenly spaced throughout the area.  The 
samples will be analyzed for arsenic, manganese, molybdenum, vanadium, EPH carbon 
fractions, and TBP. 
 
4.1 INTEGRATED SAMPLING 

An IS will be collected at each SU based on the recommendations in the ISM guidance 
(ITRC, 2012).  Twenty one-acre SUs (ten surface and ten subsurface SUs) have been 
designated for IS to provide samples of the target populations of soil presented above.  The 
SU size was selected to provide information on potential soil “hot spots” coinciding with 
areas where the pond liner has been compromised, as well as on the concentrations of COCs 
across the 10-Acre Pond area as a whole. Incremental samples will be collected using a  
30-point IS method approach, ten SUs of which (five surface and five subsurface) will be 
sampled in triplicate to determine overall field and analytical variability, and aid in 
calculating summary statistics such as a 95% UCL on the mean, as necessary.  The SU 
locations for these samples consist of a 2 by 5 grid within the 10-Acre Pond DU (Figure 2-2).  
 
Within each SU, 30 increments will be collected using the “systematic random grid” 
approach (ITRC, 2012).  This approach is designed to collect essentially random samples 
from within the DU while also providing that the samples are generally representative of the 
areal extent of each SU.  Each 1-acre SU is broken up into a 3 by 10 grid, and a sample 
location selected randomly in one SU cell and systematically repeated through the entire SU.  
For non-contiguous SUs, for example if a SU has bedrock surface expressions less than 75 
percent of the total area, a modified systematic random grid type layout will be developed, 
appropriate for the size, shape, and total area of the SU.  Each incremental subsample 
location will be marked with labeled survey flagging or pin flags (corners and an 
approximate center for SUs with a rectangular shape and sufficient boundary points and the 
approximate center for more unusually shaped SUs when bedrock surface expressions are 
encountered) to facilitate surveying and to plot the SUs as sampled accurately on figures.  
 
Mapping- or survey-grade global positioning system (GPS) instruments will be the primary 
method of identifying and marking sampling locations.  If sample locations require 
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modification due to presence of bedrock, adjusted locations will be documented using GPS. 
Bedrock surface expressions will be documented by walking the bedrock perimeter while 
logging GPS points so that the bedrock areas can be added to Figure 2-2.  The GPS 
measurement collected in the approximate center of the SUs will provide a single GPS point 
location for the SU database tracking. 
 
The detailed sampling procedure is presented in Section 5.3. 
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5.0  METHOD AND PROCEDURES 

 
This section describes the procedures to be used to implement the 10-Acre Pond TCRA 
confirmation sampling, from field sampling and documentation, through laboratory analysis, 
data validation, and statistical evaluation of the dataset.  Standard Operating Procedures 
(SOPs) relevant to this project are collected in Attachment B.  It should be emphasized that 
SOPs are written to be general guidelines, and that the detailed procedures specified in this 
SAP supersede those specified in the SOPs.  Sample documentation forms to be used during 
field sampling are in Attachment C. 
 
5.1 FIELD EQUIPMENT 

Field sampling crews will take the following equipment (at a minimum) to the field: 
 

• GPS Instrument (mapping- or survey-grade accuracy); 
• 300-foot Field Measuring Tape; 
• Pin Flags/Survey Tape; 
• Soil coring device (manual and/or powered); 
• Hammer drill; 
• Shovel; 
• Project Field Book; 
• Field Forms Printed on Waterproof Paper; 
• Indelible Ink Pens; 
• Digital Camera; 
• Disposable Plastic Trowels; 
• 2-gallon resealable (Ziploc-type) plastic bags; 
• Sample Coolers; 
• Ice; 
• 5-Gallon Buckets; 
• Plastic Trash Bags; 
• Paper Towels; 
• Scrub Brush; 
• Spray Bottles; 
• Tap Water; 
• Deionized/Distilled Water; 
• Alconox or Equivalent non-Phosphate Detergent; and 
• Nitrile Gloves. 
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5.2 CALIBRATION AND FIELD EQUIPMENT 

This investigation will not use field equipment requiring calibration.  Normal maintenance 
for hand tools, cameras, or GPS units will be performed as necessary by the field team. 
 
5.3 SURFACE SOIL SAMPLING 

5.3.1 Field Planning 

Before initiating the sampling event, the following preparatory activities must be completed: 
 
• Schedule all sample analyses, sampling containers and preservatives, and sample 

delivery through Pace Analytical Laboratories.  
• Obtain all necessary field equipment and supplies. 
• Identify personnel to perform field sampling. 
• Field team will review and discuss elements of the approved SAP and Health and 

Safety Plan (HASP).  Personal protective equipment (PPE) and health and safety 
guidelines are specified for each activity in the HASP (Attachment D). 

 
5.3.2 Field Planning Meetings 

Prior to the field mobilization, each field team member will review all project plans and 
participate in a field planning meeting.  The meeting will be conducted by the PM and 
attended by all field staff and QA staff.  All new field personnel will receive a comparable 
briefing if they do not attend the initial field planning meeting and/or the tailgate kick-off 
meeting.  The meeting objective is to allow team members to become familiar with the 
history of the Site, special project requirements, and other items listed below.  A field 
planning meeting may be held in the field instead of the office if this is more convenient for 
the personnel involved.  Supplemental meetings may be conducted as required by any 
changes in Site conditions or to review field operational procedures. 
 
The meeting will briefly discuss and clarify: 
 

• Objectives of the fieldwork; 
• Equipment and training needs; 
• Health and safety requirements; 
• Field operating procedures, schedules of events, communications, and individual 

assignments; 
• Required QC measures; and 
• Documents governing fieldwork that must be on Site. 

 
A written agenda, reviewed by the PM, will be distributed and an attendance list signed.  
Copies of these documents will be maintained in the project files by the PM.  Additional 
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meetings will be held when the documents governing fieldwork require it, when the scope of 
the assignment changes significantly, when the field personnel or Site conditions change, or 
if the PM determines that maintenance of QC protocol requirements merit another meeting.  
 
5.3.3 Mobilization / Demobilization 

Mobilization will consist of property access scheduling, field personnel orientation, 
equipment and field supply ordering, staging, and transport to the Site.  Equipment and field 
supply mobilization will include ordering, renting, and purchasing all equipment and supplies 
needed for the field activities.  This will also include staging and transferring all equipment 
and supplies to and from the Site. 
 
At the completion of the field activities, equipment and field supplies associated with the 
specific field activity will be demobilized as necessary from the Site.  The FTL and/or 
designated field staff will be responsible for conducting an inventory of Site equipment and 
for ensuring that the equipment has been properly cleaned prior to removal off-Site and for 
securing any equipment to be left on Site.  A final Site walkover will be performed to 
confirm the condition of the Site.  
 
5.3.4 Investigation-Derived Waste 

Investigation-Derived Waste (IDW) may be generated during the project, consisting of 
excess soil sample material and decontamination water.  Any excess soil from sample 
collection will be disposed of in the on-Site repository constructed as part of the 10-Acre 
Pond TCRA.  All liquid wastes will be containerized and eventually shipped off with other 
liquid wastes from the TCRA.  
 
5.3.5 Site Preparation 

Field staff will use GPS equipment to stake out the perimeter of each SU in the 10-Acre Pond 
TCRA footprint (Figure 2-2).  The field team will then lay out the sample grid following the 
systematic random approach outlined in the ISM (Figure 2-2).  If bedrock is present in the 
SU (up to 75 percent), the systematic random grid sampling scheme will be adjusted 
accordingly, to collect 30 samples evenly within the remaining soil area at the discretion of 
the FTL in consultation with the PM.  If an SU is more than 75 percent bedrock, then any 
remaining soil within the SU will be included in adjacent SUs at the discretion of the FTL in 
consultation with the PM.  
 
5.3.6 IS Sampling 

Sampling locations have been determined as discussed in Section 4.0.  Exact sampling 
locations for each increment will be marked using a survey grade GPS, and properly 
documented as described below and in HSOP-2.  In some instances, sampling locations may 
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need to be modified based on unknown underground structures or other considerations.  Any 
significant changes in sample locations will be considered a variance and will need to be 
reviewed by the project team (including EPA/IDEQ) prior to sampling (HF-SOP-30). 
 
Each increment will be collected from a depth of 0 to 6 inches for surface samples and from a 
depth of 6 to 12 inches for subsurface samples.  An equal mass of approximately 100 grams 
of soil (volume of approximately 60 cubic centimeters) will be collected from each of the 30 
subsample locations (the approximate volume collected by the coring device described 
below).  The general procedure for collection of samples within a single SU is as follows: 
 

1. Proceed to the flagged increment sampling location and prepare field documentation. 
2. Remove large debris (i.e., stones) from the sample point location if necessary. 
3. Collect surface (0-6 inches) increment using a stainless steel incremental sampling 

tool such as a step probe or soil coring device driven by a hammer drill.  Note that 
alternative sampling tools may be used and documented as soil conditions warrant.  
If alternative tools are used, the mass of soil collected per subsample will remain 
consistent with the approximate mass/volume collected using the coring tool (100 
grams or 60 cubic centimeters). 

4. Eject the sample into a 2-gallon, heavy-duty, resealable plastic bag labeled with the 
appropriate surface soil sample number for the SU being sampled.  Record 
description of soil characteristics. 

5. Dig a small 0-6-inch pit in the location where the 0-6-inch increment was just 
collected, of sufficient dimension to allow placement of a probe or coring tool within 
the pit. 

6. Collect the subsurface (6-12 inches) increment using a separate probe, soil coring 
device, or alternative sampling tool (not the same tool used for surface soil 
sampling). 

7.  Eject the sample into a 2-gallon, heavy-duty, resealable plastic bag labeled with the 
appropriate subsurface soil sample number for the SU being sampled.  Record 
description of soil characteristics. 

8. Backfill sample location. 
9. Verify that all field documentation has been recorded. 
10. Proceed to next flagged increment sampling location and repeat procedure until all 

30 subsamples have been collected. 
11. If triplicate field samples are being collected in the current SU, move to the next 

random starting location, and repeat procedure until three separate ISM samples have 
been collected in the SU. 

12. Note that reused sampling equipment does not require decontamination between each 
increment, only between each SU or each triplicate sample.  As described above, 
however, separate sampling tools should be used for surface and subsurface 
sampling. 
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13. After all 30 subsamples have been collected into the plastic bag, double bag and 
place in iced cooler to cool sample to at or below 6°C.  

14. After completion of an SU, decontaminate sampling equipment as described in 
Section 5.5 and proceed to next SU. 

 
Equipment/rinsate blanks will be collected twice during the sampling event in between SU 
composite samples.  Equipment/rinsate blanks will be collected after the wash/rinse 
equipment cleaning cycle, by running laboratory grade DI water over and through the 
internal chamber of the coring device and/or alternative sampling tool, and then collecting 
the rinse water in a pre-preserved (nitric acid) plastic bottle for metals analysis only.  
 
5.3.7 Sample Numbering 

The SUs delineated for sampling are shown on Figure 2-2, comprising 10 areas with a 
surface (0-6 inches) and subsurface (6-12 inches) sample to be collected in each area.  SUs 1 
through 10 are surface soil SUs, and SUs 11 through 20 are subsurface SUs.  Surface soil  
SU 1 corresponds with subsurface soil SU 11, surface soil SU 2 corresponds with subsurface 
soil SU 12, and so on up to surface soil SU 10 corresponding with subsurface soil SU 20. 
Individual samples (including QC samples) will be assigned unique sample numbers 
according to the following sample numbering scheme: 
 

AAAA-YYMM-XXXXX 
 
where AAAA is a four-character code denoting the project (10AP for 10-Acre Pond), 
YYMM is a four-digit code denoting the year (i.e., 18 for 2018) and month (i.e., 09 for 
September) of collection, and XXXXX is a three- to five-digit code describing the specific 
SU sampled (SU1 through SU20) and the field QC identity, if required.  Field triplicate 
samples will have A, B, and C appended to the SU descriptor (i.e., if triplicates are collected 
at SU5 the three samples will be designated SU5A, SU5B, SU5C). 
 
Additional information to be included on the sample container label will include the date and 
time of collection and any sample preservation information. 
 
5.3.8 Field Data QA/QC Procedures 

Field records will be checked for completeness at the end of each day of sampling by the 
members of the field sampling team.  The check of field record completeness will ensure that 
all requirements for field activities have been fulfilled, complete records exist for each field 
activity, and that the procedures specified in the SAP were implemented.  Field 
documentation will ensure sample integrity and provide sufficient technical information to 
recreate each field event. 
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5.4 FIELD QUALITY CONTROL SAMPLES 

For this investigation, 30-point composite samples will be collected in triplicate at 10 out of 
the 20 SUs (50%).  The IS triplicates will be collected based on three separate random 
starting locations within the SU and will thus provide a measure of spatial heterogeneity; 
therefore, these samples will not be used for laboratory QA/QC purposes, but rather as a 
measure of Site soil variability as discussed in the ISM Guidance and in Section 3.5.  Planned 
locations for collection of triplicate samples are shown on Figure 2-2; note, however, that 
some SUs may be entirely covered in bedrock and sampling not possible, and therefore some 
adjustment of SUs selected for triplicate sampling may be required.  Triplicate sample 
containers will be assigned unique sample identification numbers, as described in Section 
5.3. 
 
Two equipment blanks will be collected over the course of the 10-Acre Pond sampling event. 
Equipment blank samples will be collected from the sample coring apparatus in between SU 
sample collection, after the equipment has been decontaminated (washed and rinsed).  
 
A separate duplicate sample will be split from individual samples at the laboratory to be used 
for QA/QC at a frequency of 1 in 10 samples.  Matrix spikes and matrix spike duplicates will 
be processed in the laboratory as splits from the bulk sample, and will also be analyzed in the 
laboratory at a frequency of 1 in 10.  Separate field samples will not be submitted for 
duplicates and matrix spike/matrix spike duplicate analysis, as sufficient sample volume will 
be submitted to the laboratory to prepare the splits.  Samples selected for duplicates will not 
be selected for matrix/spike/matrix spike duplicates.  Duplicates and matrix spike/matrix 
spike duplicates will be randomly selected by laboratory personnel.  Close coordination with 
the laboratory will be maintained to assure that they properly select samples for QA/QC upon 
sample arrival.  Duplicate results will be used to assess the overall precision of the sampling 
and analytical methods employed.  Matrix spike and matrix spike duplicates will be used to 
aid in determining precision and accuracy of laboratory procedures.  
 
All field QC sample collection locations and procedures will be fully documented in the field 
notebook and on field sampling forms.  Table 5-1 below summarizes the field quality control 
for this sampling event. 
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TABLE 5-1. FIELD QUALITY CONTROL SUMMARY 

Matrix Analytical 
Group 

Total # 
Samples 

Field Duplicates/ IS 
Triplicates 

Matrix 
Spike/Matrix 

Spike Duplicate 

Rinsate 
Blanks(3) 

Soil As, Mg, Mo, V, 
EPH Fractions, 

TBP 

Up to 401 1 per 10 samples for 
field duplicates (split 

in laboratory) 

10 of the 20 SUs will 
be sampled as an IS 

triplicate2 

1 per 10 samples 
for analysis 

2 per 
event 

(1) Samples will not be collected for a particular SU if there is greater than 75 percent bedrock present.  Ten of
the twenty SUs will be sampled as an IS triplicate, each of which is considered an individual sample.

(2) Triplicate IS samples will be collected from three different random starting locations within an SU (not
split from a single sample).  Triplicate samples will be used to evaluate soil heterogeneity.

(3) For As, Mg, Mo, and V analysis only.

5.5 DECONTAMINATION PROCEDURES 

Decontamination procedures will be conducted for any sampling equipment that will be used 
at multiple SUs (i.e., coring devices, shovels).  Decontamination fluids will be containerized 
on-Site and shipped off-Site with leachate and other liquid IDW generated from the 10-Acre 
Pond TCRA.  

Equipment that is covered with large amounts of adhered soil should be pre-cleaned by 
brushing or scraping, prior to cleaning with fluids as described below.  The following 
sequential wash, scrubbing, and rinses will be carried out for each piece of equipment to be 
decontaminated (see HSOP-7, Attachment B): 

• Non-phosphate detergent and tap water wash, using a brush if necessary.
• Tap water rinse.
• Deionized/distilled water rinse.

Equipment will either be allowed to air dry or will be dried with clean paper towels at the 
discretion of the field sampling crew. 

5.6 SAMPLING DOCUMENTATION AND SHIPPING 

All samples collected and delivered to the laboratory for analysis will follow standard 
documentation, packing, and chain-of-custody procedures, as described in Attachment B 
(HSOP-4) and in the following sections. 
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5.6.1 Field Notes and Sampling Log Forms 

General procedures for documentation and labeling of samples, as well as recording 
information in field notebooks, are in HSOP-29 and HSOP-31 (Attachment B).  All field-
sampling activities will be recorded in bound, sequentially-paginated field log books and on 
pre-printed field log sheets (Attachment C).  All sample collection entries will include, at a 
minimum, the following information: 
 

• Project name; 
• Date and time; 
• Sampling and other personnel present; 
• Sample location; 
• Sample ID number; 
• Sample depth interval; 
• Soil descriptions; 
• GPS coordinates and datum; 
• Weather observations; 
• Any deviations from the SAP; and 
• Other relevant project-specific Site or sample information. 

 
Entries will be made in permanent ink, with corrections crossed out with a single line, dated 
and initialed.  Field books will be signed at the bottom of each page by personnel making 
entries on that page.  Completed field forms will also be signed by sampling personnel. 
 
5.6.2 Photographs 

Photographs will be taken at the sampling locations and at other areas of interest on the Site 
or sampling area.  They will serve to verify information entered in the field logbook.  For 
each photograph taken, the following information will be written in the logbook or recorded 
in a separate field photography log: 
 

• Time, date, location, and weather conditions; 
• Description of the subject photographed; and 
• Name of person taking the photograph. 

 
5.6.3 GPS Coordinates 

Field teams will use pre-determined GPS coordinates of the sample location.  GPS 
coordinates will also be recorded at the corners and at the approximate center of each SU (see 
Section 4.1).  GPS coordinates will be collected at the perimeter of any areas of exposed 
bedrock within the 10-Acre Pond.  The SOP for collection of GPS data (HSOP-5) is in 
Attachment B. 
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5.6.4 Sample Labeling, Packaging, and Shipping 

Each sample will be labeled with a unique sample identification number, according to 
Section 5.3.7.  Samples will be stored in iced coolers or refrigerated following collection to 
maintain a sample temperature of less than or equal to 6°C.  Samples will be shipped 
overnight to Pace Analytical Laboratory, Billings, Montana for analysis, and will be 
delivered to the laboratory as soon as possible after acquisition, within one or two days after 
collection.   
 
All sample shipments will be accompanied by the following documentation: 
 

• Chain-of-custody form(s); 
• Cover letter to the laboratory describing the accompanying samples; and 
• Analytical parameter list with methods and required reporting limits (Table 5-2). 
 

5.6.5 Chain-of-Custody 
During and after sampling until the time of delivery, samples will be in the custody of 
sampling personnel or sample courier.  Sample custody (responsibility for the integrity of 
samples and prevention of tampering) will be the responsibility of the field crews until 
samples are handed off to a designated courier.  “Custody” refers to the samples being in the 
immediate care of the field personnel, either in physical possession, immediate view, locked 
up, or held in a secure area restricted to authorized personnel. 
 
Chain-of-custody procedures will be followed to establish a written record of sample 
handling and movement between the sampling Site and the laboratory.  All sample deliveries 
will be accompanied by a chain-of-custody record, to be signed by both the person delivering 
the samples and the receiving laboratory.  Sampling personnel will retain one copy of the 
chain-of-custody after signing samples over to the laboratory, and the remaining copies will 
be transferred to the laboratory.  Chain-of-custody forms will be provided by Pace Analytical 
Laboratory.  
 
Upon arrival at the laboratory, sample custody shifts to laboratory personnel, who are 
responsible for tracking individual samples through login, analysis, and reporting.  At the 
time of sample login, the laboratory will assign a unique laboratory sample number, which 
can be cross-referenced to the field sample number and used to track analytical results. 
 
5.7 DATA MANAGEMENT 

In order to provide complete documentation of the 10-Acre Pond TCRA confirmation 
sampling, detailed field records will be collected by field personnel, as described in Section 
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TABLE 5-2. ANALYTICAL METHODS, RSLS, AND REQUIRED REPORTING LIMITS FOR IS SAMPLES 

Parameter(1) Digestion 
Method(2) 

Analytical 
Method(2) 

Required 
Reporting 

Limit 
(mg/kg)(3) 

Method 
Detection 

Limit 
(mg/kg)(3) 

Composite 
Worker Soil 

SSL 
(mg/kg)(4) 

Residential 
Soil to 

Groundwater 
(mg/kg)(5) 

Maximum 
Holding Time 

(days) 
Preservation 

Molybdenum (Mo) 3050B 6020 0.75 0.284 5,800 2 180 Cool to <6°C 

Vanadium (V) 3050B 6020 0.75 0.042 5,800 86 180 Cool to <6°C 

Manganese (Mn) 3050B 6020 0.25 0.0415 26,000 28 180 Cool to <6°C 

Arsenic (As) 3050B 6020 0.5 0.257 3.0 0.0015 180 Cool to <6°C 

EPH C9-C18 
Aliphatics 

DEP EPH 
1.1 

DEP EPH 
1.1 

10 1.01 4406 1.56 7 (extraction) 
40 (analysis) Cool to <6°C 

EPH C19-C36 
Aliphatics 10 2.68 3,500,0007 2,4007 7 (extraction) 

40 (analysis) Cool to <6°C 

EPH C11-C22 
Aromatics 10 3.438 6008 

33,0009 
0.0238 

899 
7 (extraction) 
40 (analysis) Cool to <6°C 

TBP 8141A 8141A 33.3 11 260 0.025 14 Cool to <6°C 

(1) All parameters will be analyzed on bulk soil sample splits processed at the laboratory, following appropriate ISM sample conditioning (ITRC, 2012).
(2) Laboratory analytical methods are described in the Laboratory SOPs in Attachment A.
(3) The laboratory RLs shall be equal to or less than the RSLs. If the RL exceeds the RSL, the Method Detection Limit (MDL) shall be equal to or less than the

RSL, if practicable.
(4) EPA Regional Screening Levels (RSLs) for Composite Worker Soil (EPA, 2017b).
(5) EPA RSLs for Protection of Groundwater Soil Screening Level (SSL) (EPA, 2017c).
(6) RSL for medium aliphatics range (C9-C18).
(7) RSL for high aliphatics range (C19-C32).
(8) RSL for medium aromatics range (C9-C16).
(9) RSL for high aromatics range (C17-C32).DRAFT
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5.6.  All field notes, sample logs, and Site photographs will become part of the permanent 
data record, and will be included with the Final Removal Action Completion Report.  All 
hard copy original field documents will be scanned to Adobe Portable Document Format 
(.pdf) to facilitate electronic storage and transfer.  Documentation of sample custody 
(completed chain-of-custody forms) and sample transfer from sampling personnel to the 
laboratory, including cover letters and parameter lists with project-required analytical 
methods and reporting limits, will also be included as part of the field records package for 
this project. 

Laboratory analytical reports and electronic data deliverables (EDDs) will be archived by the 
project contractor and transmitted to interested parties in electronic and/or hard copy formats. 
Summary data tables, statistical evaluations and calculations, data validation results and 
reports, draft and final project reports, and other files generated as part of the data analysis 
will also be archived by the project contractor.   

5.8 LABORATORY ANALYSIS 

Appropriate laboratory processing is as important as correct implementation of field 
procedures in providing representative sample concentrations using the ISM technique. 
General procedures for preparing ISM samples in the laboratory are summarized in Section 
6.2. of the ISM guidance (ITRC, 2012), including splitting the bulk sample prior to 
conducting separate preparations for different analytical techniques (metals, EPH fractions, 
and % moisture).  Analytical considerations are presented in Section 6.3 of the ISM 
guidance.  After the sample is split in the laboratory, the sample should be homogenized and 
subsequently subsampled with the same number of increments as were composited in the 
field (30 subsamples, in this case).  To collect the subsamples, the sample is typically air-
dried and some form of disaggregation and/or particle size reduction appropriate to the 
analysis being performed is conducted.  A variety of techniques may be used for 
subsampling, but the final subsample mass must be used completely in the analytical sample 
preparation step.  Section 6.2.2.7 of the ISM guidance (ITRC, 2012) describes the options for 
subsampling methods.  Samples will be processed in accordance with Pace Analytical SOPs 
including Preparation of Soil Samples for Analysis by ICP and ICP-MS (EPA 3050B) and 
Metals Analysis by ICP-MS (EPA 6020) for metals, Determination of EPH (DEP EPH 1.1), 
and extraction and analysis of TBP (EPA 8141A), modified as appropriate to comply with 
ISM guidance.  Each laboratory SOP is provided in Attachment A. 

Quality control samples (duplicates, matrix spike, matrix spike duplicates) will be randomly 
assigned by laboratory personnel.  Samples selected for use as a duplicate sample will not 
also be selected for use as a matrix spike/matrix spike duplicate, and vice versa. 
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All laboratory analysis will be conducted in accordance with the Pace Analytical 
Laboratories approved laboratory quality assurance plan (Attachment A).  Laboratory 
analysis will consist of determination of total metals concentrations, EPH carbon fractions, 
and TBP, using appropriate digestion and analytical procedures as outlined in Table 5-2.  The 
laboratory will produce a Level 4 data package.  Standard laboratory turnaround time (25 
days for Level 4 reports) will be requested.  Required project reporting limits and analytical 
methods for individual constituents are also presented in Table 5-2.  The laboratory RLs shall 
be equal to or less than the RSLs.  If the RL exceeds the RSL, the Method Detection Limit 
(MDL) shall be equal to or less than the RSL, if practicable.

5.9 DOCUMENTATION AND RECORDS 

All data generated from field activities such as field notebooks and sampling forms will 
remain in the possession of field sampling crews during the field sampling event.  Upon 
return from the field, field sampling crews will duplicate and scan all hard copies of their 
records as soon as possible, to prevent the possibility of lost or misplaced information. 
Laboratory transmittal documents (chains-of-custody, cover letters, and analytical parameter 
lists) will also be duplicated and scanned after samples are delivered to the laboratory. 
Electronic and hard copies of these records will be stored in the project contractor’s files and 
network system, and provided to EPA as part of the final project report. 
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6.0  DATA EVALUATION 

Data evaluation for the 10-Acre Pond TCRA confirmation sampling will consist of two 
components:  (1) data verification and validation to assess data quality, and (2) statistical 
analysis of the validated dataset to determine the data distribution, summary statistics, and 
any other statistics (e.g., 95% UCL on the mean) necessary to fully characterize post-removal 
COC concentrations in soils.  All data verification, validation, and statistical analysis will be 
conducted using standard office-type personal computers, configured with software 
appropriate for the proposed activities, including (at a minimum) Microsoft® Word and 
Excel, and the latest version of EPA’s ProUCL software (Version 5.0 or later). 

6.1 DATA VERIFICATION AND VALIDATION 

Overall completeness and adherence to project procedures will be assessed through 
validation and verification (HSOP-58, Attachment B).  Verification includes confirmation of 
adherence to sample design, collection, handling, custody, transmittal, and documentation 
procedures.  Validation includes the confirmation of adherence to specific analytical 
procedure criteria and protocols, and the assessment of data quality in terms of usability. 
Data validation and verification will be conducted by data management staff, with oversight 
by the PM. 

The number and type of samples collected will be compared with project specifications to 
ensure conformance with the sampling process design.  Review of sample collection and 
handling procedures will include verification of the following: 

• Completeness of submittal packages;
• Completeness of field documentation, including chain-of-custody documentation;
• Field equipment calibration and maintenance and/or quality of field measurements; and
• Adherence to proper sample collection procedures.

The laboratory will provide the project contractor with EDDs.  Upon receipt of EDDs, 
laboratory data reports will be reviewed for completeness and administrative errors. 
Following this procedure, data validation will be conducted by the project contractor in 
general accordance with the principles of the EPA national functional guidelines for 
inorganic data review (EPA, 2017d), USEPA National Functional Guidelines for Organic 
Superfund Methods Data Review (EPA, 2017e), IDEQ’s Quality Management Plan (IDEQ, 
2016), and as described in Section 6.2.5 of the approved Final Supplemental Remedial 
Investigation Work Plan (Tetra Tech, 2015).  Consistent with the procedures described in 
Tetra Tech (2015), 10 percent of all data received from the laboratory as part of this 
investigation will be Level 4 validated and the other 90 percent will be Level 2a validated.  
The results of this validation will be summarized in the project report.  

DRAFT



F:\Dropbox\Soda Springs Multistate Trust Site\TCAM 10 Acre Pond\RAWP\DRAFT RAWP -FOR EPA REVIEW\Appendix G\R18 SS 10 
Acre Pond Soil Confirmation SAP.Docx\\3/20/18\065 

6-2 3/20/18\9:57 AM 

Level 2a validation includes evaluation and review of:  

• When applicable, verification that the mass tuning of the instrument is performed at
the proper frequency with required detection limits, along with continuous review of
calibrations and method specific compliances;

• Results of laboratory method and field blanks, with associated appropriate qualifiers;
• QC sample %Rs and/or RPDs;
• Field sampling precision as evidenced by RPDs;
• Summary of method deviations; and
• Documentation supporting all qualifications.

Level 4 validation includes evaluation and review of: 

• QC sample percent recoveries (%Rs), percent deviations (%Ds), and/or RPD to check
if sample analysis falls within established QC limits;

• Additional QC checks may include: Interference check sample (ICS) %R, internal
standard areas and/or %Rs, laboratory duplicate RPDs, and serial dilution %Ds.
Results will be qualified accordingly if non-compliance to QC protocol is observed;

• Review of raw data including: sample quantitation reports, chromatographs, and/or
mass spectra.  Verification of detected results.  Sample calculations for each
analytical fraction reviewed in the data package and inclusion of the sample
calculations in the data validation report; and

• All additional components of the Level 2a validation.

Qualifiers will be added to the data as required, and any data quality issues will be discussed 
in the validation report.  The results of the confirmation sampling will be presented in the 
Final Removal Action Completion Report and will also include a discussion of any 
uncertainty or biases associated with the data, as indicated by field or lab QC sample results 
or other results of the validation.  Validation results will be evaluated in terms of any 
potential effects on the intended data uses (characterization of SU and DU COC 
concentrations, calculation of summary and/or additional statistics), and the usability of all 
qualified data will be evaluated based upon how much uncertainty it introduces into the 
analysis. 

Validated data will be incorporated into data summary tables in a format appropriate for both 
reporting and subsequent statistical analysis.  Results included in summary data tables and 
used in statistical analyses will be verified for accuracy (against original laboratory 
reports/EDDs) prior to inclusion in the final project report. 
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6.1.1 Identification of Valid Samples 

The identification of valid samples involves interpretation and evaluation of the field records 
to identify problems affecting the representativeness of environmental samples.  Judgments 
of sample validity will be documented in the validation report, any environmental data 
associated with poor or incorrect fieldwork will be identified, and the potential impacts on 
data utility (if any) will be noted in the data validation report. 

6.2 STATISTICAL ANALYSIS 

Statistical analysis of the validated dataset obtained during the 10-Acre Pond TCRA 
confirmation sampling will be conducted using EPA’s ProUCL software (Version 5.0 or 
later), supplemented by additional statistical software if necessary.  For example, data may be 
used to calculate a statistically appropriate 95% UCL on the mean.  Additional summary 
statistics and exploratory data analysis (EDA) may be conducted to support other project 
needs.  The current version of ProUCL includes methods for distribution testing, calculating 
summary statistics, and calculating UCLs, among other methods. 

Statistical analysis of soils data using ProUCL will likely include (but not necessarily be 
limited to): 

• Summary statistics;
• Data distribution;
• Tests for outliers; and
• Calculation of UCLs.

The statistical approach for calculation of UCLs will be discussed with EPA/IDEQ after the 
datasets for constituents of interest have been characterized.  The intent is to use all valid 
analytical data (including any nondetect data) in the statistical calculations.  ProUCL allows 
for robust treatment of nondetects (NDs) by extrapolating estimated values for NDs using 
both regression on order statistics and Kaplan-Meier methods.  

6.3 LABORATORY QUALITY CONTROL SAMPLES 

Laboratory QC sample types and frequencies (including duplicates, matrix spikes and matrix 
spike duplicates, and laboratory control standards) will be consistent with the quality 
assurance plan and SOPs of Pace Analytical Laboratory (Attachment A).  The results of 
laboratory QC sample analysis will be reviewed during the data validation process. 

DRAFT



F:\Dropbox\Soda Springs Multistate Trust Site\TCAM 10 Acre Pond\RAWP\DRAFT RAWP -FOR EPA REVIEW\Appendix G\R18 SS 10 
Acre Pond Soil Confirmation SAP.Docx\\3/20/18\065 

7-1 3/20/18\9:57 AM 

7.0  CORRECTIVE ACTION 

Corrective action is the process of acting on non-conforming procedures that deviate from 
the procedures set forth in this SAP.  Corrective actions can be implemented for field 
activities, laboratory analyses, data validation, and data assessment.  The data validation 
report will document non-conforming conditions identified (e.g., when overall objectives for 
precision, accuracy, completeness, representativeness, or comparability are not satisfied), or 
when procedural practices or conditions differ from those described in this SAP.  All 
corrective actions proposed and implemented will also be documented and will include 
measures to preclude a repetition of the original deficiency.  The PM and QA Manager will 
be notified immediately of all non-conformances with this SAP that affect data quality before 
initiation of corrective actions both in the field and in the laboratory.  Corrective action will 
only be implemented after review and approval by the PM and QA Manager.  Approved 
corrective actions will be documented in the sampling project report. 

7.1 FIELD CORRECTIVE ACTION 

Field conditions may vary from those anticipated in project planning documents; therefore, it 
may become necessary to implement minor modification to sampling procedures presented in 
this SAP (see HFSOP-30 in Attachment B).  If such modifications are deemed necessary, 
EPA/IDEQ will be notified and verbal approval obtained prior to implementing the changes 
(if feasible), or as soon as possible thereafter.  Any field modifications or corrective actions 
will be documented in the field logbook, and in the data validation and final project reports. 

7.2 LABORATORY CORRECTIVE ACTION 

The laboratory is required to comply with the most recent version of their Quality Assurance 
Manual (February 2014), including all applicable SOPs.  The Laboratory PM will be 
responsible for ensuring that appropriate corrective actions are initiated as required for 
conformance with this SAP.  All laboratory personnel will be responsible for reporting 
problems that may compromise the quality of the data.  The Laboratory PM or QA/QC 
Manager will be notified if any quality control sample exceeds the project-specified control 
limits.  The analyst will identify and correct the anomaly before continuing with the sample 
analysis.  A narrative describing the anomaly, the steps taken to identify and correct the 
anomaly and the treatment of the relevant sample batch (i.e., recalculation, reanalysis) will be 
submitted with the data package in the form of a cover letter. 
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7.3 DATA VALIDATION, VERIFICATION, AND ASSESSMENT CORRECTIVE 
ACTION 

Corrective action may be needed based on either the data validation/verification or data 
assessment (statistical evaluation).  If corrective action is needed, recommendations will be 
made to EPA/IDEQ. Potential types of corrective action based on data validation / 
verification or data assessment may include re-sampling or re-analysis of samples by the 
laboratory.  Recommended corrective actions may alter the project schedule, and will require 
approval by EPA/IDEQ prior to implementation.  All corrective actions will be fully 
documented in the Final Removal Action Completion Report. 
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8.0  FIELD HEALTH AND SAFETY PROCEDURES 

A Site specific HASP has been prepared to cover all activities associated with the 10-Acre 
Pond TCRA and confirmation sampling and details Site safety concerns and protocol 
(Attachment D).  PPE required for confirmation sampling includes the following Level D and 
Modified Level D PPE: 

Level D PPE: 

• Field clothing (long pants, short or long sleeve shirt);
• Hard hat;
• Steel-toed boots;
• Reflective vests; and
• Hearing protection (when needed).

Modified Level D PPE: 

• Disposable Nitrile Gloves;
• Half-face respirator using HEPA filters (must be readily available at the Site for use

during any activities that generate airborne dust);
• Tyvek coveralls (when needed); and
• Plastic boot covers (when needed).

Hearing protection, Tyvek coveralls, and plastic boot covers may not be needed during 
confirmation sampling; however, this equipment should be on Site in case field personnel 
identify a need for these PPE.  
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ATTACHMENT A 

PACE ANALYTICAL QUALITY CONTROL PLAN 

AND STANDARD OPERATING PROCEDURES 
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PACE ANALYTICAL QUALITY CONTROL PLAN  

AND STANDARD OPERATING PROCEDURES 

 
SOP # TITLE 
QA/QC Manual Quality Assurance Manual: Quality Assurance/Quality Control Policies 

and Procedures 
S-MT-O-001-
Rev. 13 

Determination of Extractable Petroleum Hydrocarbons (EPH) 

S-MN-I-460-
Rev. 19 

Preparation of Solids Samples for Analysis by ICP and ICP-MS 

S-MN-I-492-
Rev. 28 

Metals Analysis by ICP/MS 

ALS-407 Organophosphorous Compounds by Gas Chromatography 
ALS-617 Continuance Liquid/Liquid Extraction (CLE) 
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1.0. INTRODUCTION AND ORGANIZATIONAL STRUCTURE 

“Working together to protect our environment and improve our health” 
Pace Analytical Services LLC - Mission Statement

 

1.1 Introduction to Pace 
1.1.1. Pace Analytical Services, LLC is a privately held, full-service analytical testing firm operating a 

nationwide system of laboratories. Pace offers extensive services beyond standard analytical testing, 

including: bioassay for aquatic toxicity, air toxics, dioxins and coplanar PCB’s by high resolution mass 

spectroscopy , radiochemical analyses, product testing, pharmaceutical testing, field services and mobile 

laboratory capabilities. This document defines the Quality System and Quality Assurance (QA)/Quality 

Control (QC) protocols. 

1.1.2. Pace laboratories are capable of analyzing a full range of environmental samples from a variety 

of matrices, including air, surface water, wastewater, groundwater, soil, sediment, biota, and other waste 

products. Methods are applied from regulatory and professional sources including EPA, ASTM, USGS, 

NIOSH, Standard Methods, and State Agencies. Section 11 of this document is a representative listing 

of general analytical protocol references. 

 

1.2. Statement of Purpose 
1.2.1. To meet the business needs of our customers for high quality, cost-effective analytical 

measurements and services. 

 

1.3. Quality Policy Statement and Goals of the Quality System 
1.3.1. Pace management is committed to maintaining the highest possible standard of service and 

quality for our customers by following a documented quality system that is compliant with all 

current applicable state, federal, and industry standards, such as the 2003 NELAC Standard, 2009 

TNI Standard, ISO/IEC 17025 Standard and is in accordance with the stated methods and customer 

requirements. The overall objective of this quality system is to provide reliable data of known 

quality through adherence to rigorous quality assurance policies and quality control procedures as 

documented in this Quality Assurance Manual. 

1.3.2. All personnel within the Pace network are required to be familiar with all facets of the quality 

system relevant to their position and implement these policies and procedures in their daily work. 

 

1.4. Core Values 
1.4.1. The following are the Pace Core Values:

Integrity

Value Employees  

Know Our Customers  

Honor Commitments  
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Flexible Response To Demand  

Pursue Opportunities Continuously Improve 

1.5. Code of Ethics and Standards of Conduct 
1.5.1. Code of Ethics 

1.5.1.1. Each Pace employee is responsible for the propriety and consequences of his or her 

actions; 

1.5.1.2. Each Pace employee must conduct all aspects of Company business in an ethical and 

strictly legal manner, and must obey the laws of the United States and of all localities, states and 

nations where Pace does business or seeks to do business; 

1.5.1.3. Each Pace employee must reflect the highest standards of honesty, integrity and fairness 

on behalf of the Company with customers, suppliers, the public, and one another. 

1.5.1.4. Each Pace employee must recognize and understand that our daily activities in 

environmental laboratories affect public health as well as the environment and that 

environmental laboratory analysts are a critical part of the system society depends upon to 

improve and guard our natural resources: 

1.5.2. Standards of Conduct 

1.5.2.1. Data Integrity 

1.5.2.1.1. The accuracy and integrity of the analytical results and its supporting 

documentation produced at Pace are the cornerstones of the company. Employees are to 

accurately prepare and maintain all technical records, scientific notebooks, calculations, and 

databases. Employees are prohibited from making false entries or misrepresentations of data for 

any reason. 

1.5.2.1.2. Managerial staff must make every effort to ensure that personnel are free from any 

undue pressures that may affect the quality or integrity of their work including commercial, 

financial, over-scheduling, and working condition pressures. 

1.5.2.1.3. The data integrity system includes in-depth, periodic monitoring of data integrity 

including peer data review and validation, internal raw data audits, proficiency testing studies, 

etc. 

1.5.2.1.4. Any documentation related to data integrity issues, including any disciplinary 

actions involved, corrective actions taken, and notifications to customers must be retained for a 

minimum of five years. 

1.5.2.2. Confidentiality 

1.5.2.2.1. Pace employees must not use or disclose confidential or proprietary information 

except when in connection with their duties at Pace. This is effective over the course of 

employment and for an additional period of two years thereafter. 

1.5.2.2.2. Confidential or proprietary information, belonging to either Pace and/or its 

customers, includes but is not limited to test results, trade secrets, research and development 

matters, procedures, methods, processes and standards, company-specific techniques and 

equipment, marketing and customer information, inventions, materials composition, etc. 
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1.5.2.3. Conflict of Interest 

1.5.2.3.1. Pace employees must avoid situations that might involve a conflict of interest or 

could appear questionable to others. This includes participation in activities that conflict or 

appear to conflict with the employees’ Pace responsibilities. This would also include 

offering or accepting anything that might influence the recipient or cause another person to 

believe that the recipient may be influenced to behave or in a different manner than he 

would normally (such as bribes, gifts, kickbacks, or illegal payments). 

1.5.2.3.2. Employees are not to engage in outside business or economic activity relating to a 

sale or purchase by the Company. Other problematic activities include service on the Board of 

Directors of a competing or supplier company, significant ownership in a competing or supplier 

company, employment for a competing or supplier company, or participation in any outside 

business during the employee’s work hours. 

1.5.3. Strict adherence by each Pace employee to this Code of Ethics and to the Standards of 

Conduct is essential to the continued vitality of Pace and to continue the pursuit of our common 

mission to protect our environment and improve our health. 

1.5.4. Failure to comply with the Code of Ethics and Standards of Conduct will result in 

disciplinary action up to and including termination and referral for civil or criminal prosecution 

where appropriate. An employee will be notified of an infraction and given an opportunity to 

explain, as prescribed under current disciplinary procedures. 

1.5.5. Compliance: all employees undergo annual Data Integrity/Ethics training which includes the 

concepts listed above. All employees also sign an annual Ethic Policy statement. 

 

1.6. Anonymous Compliance Alertline 
1.6.1. An ethical and safe workplace is important to the long-term success of Pace and the well-

being of its employees. Pace has a responsibility to provide a work environmental where employees 

feel safe and can report unethical or improper behavior in complete confidence. With this in mind, 

Pace has engaged Lighthouse Services, Inc. to provide all employees with access to an anonymous 

ethics and compliance alertline for reporting possible ethics and compliance violations. The purpose 

of this service is to ensure that any employee can report anonymously and without fear of retaliation.

1.6.2. Lighthouse Services provides a toll-free number along with several other reporting methods, 

all of which are available 24 hours a day, seven days a week for use by employees and staff.

1.6.3. Telephone: English speaking USA and Canada: (844)-970-0003.

1.6.4. Telephone: Spanish speaking North America: (800)-216-1288.

1.6.5. Website: www.lighthouse-services.com/pacelabs.

1.6.6. Email: reports@lighthouse-services.com (must include company name with report).

1.7. Laboratory Organization 
1.7.1. Each laboratory within the system operates with local management, but all labs share 

common systems and receive support from the Corporate Office. See Attachment III for the 

Corporate Organizational structure. 
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1.7.2. A Senior General Manager (SGM) oversees all laboratories and service centers in their assigned 

region.  Each laboratory or facility in the company is then directly managed by an SGM, a General 

Manager (GM), an Assistant General Manager (AGM), or an Operations Manager (OM).  Quality 

Managers (QM) or Senior Quality Managers (SQM) at each laboratory report directly to the highest 

level of local laboratory management, however named, that routinely makes day-to-day decisions 

regarding that facility’s operations.  The QMs and SQMs will also receive guidance and direction from 

the corporate Director of Environmental Quality. 

1.7.3. The SGM, GM, AGM or OM, or equivalent functionality in each facility, bears the 

responsibility for the laboratory operations and serves as the final, local authority in all matters.  In the 

absence of these managers, the SQM/QM serves as the next in command, unless the manager in charge 

has assigned another designee.  He or she assumes the responsibilities of the manager, however named, 

until the manager is available to resume the duties of their position.  In the absence of both the manager 

and the SQM/QM, management responsibility of the laboratory is passed to the Technical Director, 

provided such a position is identified, and then to the most senior department manager until the return of 

the lab manager or SQM/QM.  The most senior department manager in charge may include the Client 

Services Manager (CSM) or the Administrative Business Manager (ABM) at the discretion of the 

SGM/GM/AGM/OM. 

1.7.4. A Technical Director who is absent for a period of time exceeding 15 consecutive calendar 

days shall designate another full-time staff member meeting the qualifications of the technical 

director to temporarily perform this function. The laboratory SGM/GM/AGM/OM or SQM/QM has 

the authority to make this designation in the event the existing Technical Director is unable to do so. 

If this absence exceeds 35 consecutive calendar days, the primary accrediting authority shall be 

notified in writing. 

1.7.5. The SQM/QM has the responsibility and authority to ensure the Quality System is implemented 

and followed at all times. In circumstances where a laboratory is not meeting the established level of 

quality or following the policies set forth in this Quality Assurance Manual, the SQM/QM has the 

authority to halt laboratory operations should he or she deem such an action necessary. The SQM/QM 

will immediately communicate the halting of operations to the SGM/GM/AGM/OM and keep them 

posted on the progress of corrective actions. In the event the SGM/GM/AGM/OM and the SQM/QM 

are not in agreement as to the need for the suspension, the Chief Operating Officer (COO) and Director 

of Environmental Quality will be called in to mediate the situation. 

1.7.6. The lab is required to appoint deputies for key managerial personnel.  These deputies must be 

documented for auditing purposes. The deputies, by position, are the following: 

1.7.6.1. Deputy for Senior General Manager – Chief Operating Officer 

1.7.6.2. Deputy for General Manager  – Senior General Manager 

1.7.6.3. Deputy for Organics Technical Director  – Organics Laboratory Manager 

1.7.6.4. Deputy for Inorganics Technical Director  – Inorganics Laboratory Manager 

1.7.6.5. Deputy for Senior Quality Manager – Senior General Manager 

1.7.6.6. Deputy for Quality Manager  – Senior Quality Manager  

1.7.6.7. Deputy for Client Services Manager – Client Services Supervisor 

1.7.6.8. Deputy for Administrative Business Manager – Administrative Assistant 

1.7.6.9. Deputy for Project Managers – Client Services Supervisor   
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1.7.7. The technical staff of the laboratory is generally organized into the following functional groups: 

Organic Sample Preparation  

Wet Chemistry Analysis 

Metals Analysis 

Volatiles Analysis 

Semi-volatiles Analysis 

Radiochemical Analysis 

Microbiological Analysis 

Bioassay Analysis 

1.7.8. The organizational structure for Pace – Minneapolis, Billings, Virginia, Duluth, & Davis are 

listed in Attachments IIA-IID.  In the event of a change in SGM/GM/AGM/OM, SQM/QM, or any 

Technical Director, the laboratory will notify its accrediting authorities per their individual required 

timeframes, not to exceed 30 days. The QAM will remain in effect until the next scheduled revision. 

 

1.8 Laboratory Job Descriptions 
1.8.1. Senior General Manager 

Oversees all functions of all the operations within their designated region; 

Oversees the development of local GMs/AGMs/OMs within their designated region; 

Oversees and authorizes personnel development including staffing, recruiting, training, 

workload scheduling, employee retention and motivation; 

Oversees the preparation of budgets and staffing plans for all operations within their 

designated region; 

Ensures compliance with all applicable state, federal and industry standards; 

Works closely with Regional Sales Management. 
 

1.8.2. General Manager 

Oversees all functions of their assigned operations; 

Authorizes personnel development including staffing, recruiting, training, workload 

scheduling, employee retention and motivation; 

Prepares budgets and staffing plans; 

Monitors the Quality Systems of the laboratory and advises the SQM/QM accordingly; 

Presents the Ethics/Data Integrity training annually to all employees in their facilities as an 

instructor-led training. 

Ensures compliance with all applicable state, federal and industry standards.  
 

1.8.3. Assistant General Manager / Operations Manager 

In the absence of the SGM/GM, performs all duties as listed above for the SGM or GM; 

Oversees the daily production and quality activities of all departments; 

Manages all departments and works with staff to ensure department objectives are met; 

Works with all departments to ensure capacity and customer expectations are accurately 

understood and met; 

Works with SGM/GM to prepare appropriate budget and staffing plans for all departments; 

DRAFT



 Document Name: 
Quality Assurance Manual   

Document Revised: June 19, 2017 
Effective Date of Final Signature 

Page 12 of 136

Document No.:  
Quality Assurance Manual Rev.19.0   

Issuing Authorities:  
Pace Mpls, MT, VM-Dul & Davis Quality Offices 

 

 

Responsible for prioritizing personnel and production activities within all departments; 

In the absence of a General Manager, presents the Ethics/Data Integrity training annually to 

all employees in their facilities as an instructor-led training. 

Performs formal and informal performance reviews of departmental staff. 
 

1.8.4. Senior Quality Manager 

Provides quality oversight for multiple laboratories where there is not a local quality manager 

or for labs where there are multiple and separately distinct quality systems in the same facility;

Responsible for implementing, maintaining and improving the quality system while 

functioning independently from laboratory operations.  Reports directly to the highest level of 

local laboratory facility management, however named, that routinely makes day-to-day decisions 

regarding laboratory operations, but receives direction and assistance from the Corporate 

Director of Environmental Quality;

Ensures that communication takes place at all levels within the lab regarding the effectiveness 

of the quality system and that all personnel understand their contributions to the quality system;

Monitors QA/QC activities to ensure that the laboratory achieves established standards of 

quality (as set forth by the Corporate Environmental Quality office).  The SQM is responsible 

for reporting the lab’s level of compliance to these standards to the Corporate Director of 

Environmental Quality on a quarterly basis;

Maintains records of quality control data and evaluates data quality;

Conducts periodic internal audits and coordinates external audits performed by regulatory 

agencies or customer representatives;

Reviews and maintains records of proficiency testing results;

Maintains the document control system;

Assists in development and implementation of appropriate training programs;

Provides technical support to laboratory operations regarding methodology and project 

QA/QC requirements;

Maintains certifications from federal and state programs;

Ensures compliance with all applicable state, federal and industry standards;

Maintains the laboratory training records, including those in the Learning Management 

System (LMS), and evaluates the effectiveness of training;

Monitors corrective and preventive actions;

Maintains the currency of the Quality Manual.

1.8.5. Quality Manager 

Responsible for implementing, maintaining and improving the quality system while 

functioning independently from laboratory operations.  Reports directly to the highest level of 

local laboratory facility management, however named, that routinely makes day-to-day decisions 

regarding laboratory operations, but receives direction and assistance from the Corporate 

Director of Environmental Quality.  They may also report to a Senior Quality Manager (SQM); 

Ensures that communication takes place at all levels within the lab regarding the effectiveness 

of the quality system and that all personnel understand their contributions to the quality system; 

Monitors QA/QC activities to ensure that the laboratory achieves established standards of 

quality (as set forth by the Corporate Environmental Quality office).  The QM is responsible for 

DRAFT



 Document Name: 
Quality Assurance Manual   

Document Revised: June 19, 2017 
Effective Date of Final Signature 

Page 13 of 136

Document No.:  
Quality Assurance Manual Rev.19.0   

Issuing Authorities:  
Pace Mpls, MT, VM-Dul & Davis Quality Offices 

 

 

reporting the lab’s level of compliance to these standards to the Corporate Director of 

Environmental Quality on a quarterly basis; 

Maintains records of quality control data and evaluates data quality; 

Conducts periodic internal audits and coordinates external audits performed by regulatory 

agencies or customer representatives; 

Reviews and maintains records of proficiency testing results; 

Maintains the document control system; 

Assists in development and implementation of appropriate training programs; 

Provides technical support to laboratory operations regarding methodology and project 

QA/QC requirements; 

Maintains certifications from federal and state programs; 

Ensures compliance with all applicable state, federal and industry standards; 

Maintains the laboratory training records, including those in the Learning Management 

System (LMS), and evaluates the effectiveness of training; 

Monitors corrective and preventive actions; 

Maintains the currency of the Quality Manual. 

 

1.8.6. Technical Director 

Monitors the standards of performance in quality assurance and quality control data; 

Monitors the validity of analyses performed and data generated; 

Reviews tenders, contracts and QAPPs to ensure the laboratory can meet the data quality 

objectives for any given project; 

Serves as the manager of the laboratory in the absence of the SGM/GM/AGM/OM and 

SQM/QM; 

Provides technical guidance in the review, development, and validation of new 

methodologies. 

 

1.8.7. Administrative Business Manager 

Responsible for financial and administrative management for the entire facility; 

Provides input relative to tactical and strategic planning activities; 

Organizes financial information so that the facility is run as a fiscally responsible business; 

Works with staff to confirm that appropriate processes are put in place to track revenues and 

expenses; 

Provide ongoing financial information to the SGM/GM/AGM/OM and the management team 

so they can better manage their business; 

Utilizes historical information and trends to accurately forecast future financial positions; 

Works with management to ensure that key measurements are put in place to be utilized for 

trend analysis—this will include personnel and supply expenses, and key revenue and expense 

ratios; 

Works with SGM/GM/AGM/OM to develop accurate budget and track on an ongoing basis; 

Works with entire management team to submit complete and justified capital budget requests 

and to balance requests across departments; 

Works with project management team and administrative support staff to ensure timely and 

accurate invoicing. 
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1.8.8. Client Services Manager 

Oversees all the day to day activities of the Client Services Department which includes 

Project Management and, possibly, Sample Control;

Responsible for staffing and all personnel management related issues for Client Services;

Serves as the primary senior consultant to customers on all project related issues such as set 

up, initiation, execution and closure;

Performs or is capable of performing all duties listed for that of Project Manager.

1.8.9.  Project Manager 

Coordinates daily activities including taking orders, reporting data and analytical results; 

Serves as the primary technical and administrative liaison between customers and Pace; 

Communicates with operations staff to update and set project priorities; 

Provides results to customers in the requested format (verbal, hardcopy, electronic, etc.); 

Works with customers, laboratory staff, and other appropriate Pace staff to develop project 

statements of work or resolve problems of data quality; 

Responsible for solicitation of work requests, assisting with proposal preparation and project 

initiation with customers and maintain customer records; 

Mediation of project schedules and scope of work through communication with internal 

resources and management; 

Responsible for preparing routine and non-routine quotations, reports and technical papers; 

Interfaces between customers and management personnel to achieve customer satisfaction; 

Manages large-scale complex projects;  

Supervises less experienced project managers and provide guidance on management of 

complex projects; 

Arranges bottle orders and shipment of sample kits to customers; 

Verifies login information relative to project requirements and field sample Chains-of-

Custody. 

 

1.8.10. Department Manager/Supervisor 

Oversees the day-to-day production and quality activities of their assigned department; 

Ensures that quality assurance and quality control criteria of analytical methods and projects 

are satisfied; 

Assesses data quality and takes corrective action when necessary; 

Approves and releases technical and data management reports; 

Ensures compliance with all applicable state, federal and industry standards.  

1.8.11. Additional job descriptions are available upon request from the laboratory ABM. 

 

1.9. Training and Orientation
1.9.1. Training for Pace employees is managed through a web-based training system. Employees are 

provided with several training activities for their particular job description and scope of duties. These 

training activities may include: 

Hands-on training led by supervisors; 
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Job-specific training checklists and worksheets;  

Lectures and instructor-led training sessions; 

Method-specific training; 

External conferences and seminars; 

Reading Standard Operating Procedures (SOPs); 

Reading the Quality Assurance Manual and Safety Manual/Chemical Hygiene Plan; 

Core training modules (basic lab skills, etc.); 

Quality system training modules (support equipment use, corrective actions/root causes, etc.); 

Data Integrity/Ethics training; 

Specialized training by instrument manufacturers; 

On-line courses. 

1.9.2. All procedures and training records are maintained and available for review during laboratory 

audits. Additional information can be found in SOP S-ALL-Q-020 Training and Employee 
Orientation or its equivalent revision or replacement. 

 

1.10. Laboratory Safety and Waste 
1.10.1. It is the policy of Pace to make safety and waste compliance an integral part of daily 

operations and to ensure that all employees are provided with safe working conditions, personal 

protective equipment, and requisite training to do their work without injury. Each employee is 

responsible for his/her own safety as well as those working in the immediate area by complying with 

established company rules and procedures. These rules and procedures as well as a more detailed 

description of the employees’ responsibilities are contained in the local Safety Manual/Chemical 

Hygiene Plan. 

 

1.11. Security and Confidentiality 
1.11.1. Security is maintained by controlled access to laboratory buildings. Exterior doors to laboratory 

buildings remain either locked or continuously monitored by Pace staff. 

1.11.2. Additional security is provided where necessary, (e.g., specific secure areas for sample, data, 

and customer report storage), as requested by customers, or cases where national security is of concern. 

These areas are lockable within the facilities, or are securely offsite. Access is limited to specific 

individuals or their designees. 

1.11.3. Access to designated laboratory sample storage locations is limited to authorized personnel 

only. Provisions for lock and key access are provided. No samples are to be removed without proper 

authorization. If requested by customer or contract, samples are not to be removed from secure storage 

areas without filling out an associated internal chain of custody.  

 

1.12. Communications
1.12.1. Management within each lab bears the responsibility of ensuring that appropriate 

communication processes are established and that communication takes place regarding the 

effectiveness of the management/quality system.  These communication processes may include email, 

regular staff meetings, senior management meetings, etc. 
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1.12.2. Corporate management bears the responsibility of ensuring that appropriate communication 

processes are established within the network of facilities and that communication takes place at a 

company-wide level regarding the effectiveness of the management/quality systems of all Pace 

facilities.  These communication processes may include email, quarterly continuous improvement 

conference calls for all lab departments, and annual continuous improvement meetings for all 

department supervisors, quality managers, client services managers, and other support positions. 
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2.0.   SAMPLE CUSTODY 

2.1. Project Initiation 
2.1.1. Prior to accepting new work, the laboratory reviews its performance capability. The 

laboratory confirms that sufficient personnel, equipment capacity, analytical method capability, etc., 

are available to complete the required work. Customer needs, certification requirements, and data 

quality objectives are defined and the appropriate sampling and analysis plan is developed to meet 

the project requirements by project managers or sales representatives. Members of the management 

staff review current instrument capacity, personnel availability and training, analytical procedures 

capability, and projected sample load. Management then informs the sales and client services 

personnel whether or not the laboratory can accept the new project via written correspondence, 

email, and/or daily operations meetings. 

2.1.2. Additional information regarding specific procedures for reviewing new work requests can be 

found in SOP S-MN-Q-270 Review of Analytical Requests or its equivalent revision or 

replacement. 

 

2.2. Sampling Materials and Support 
2.2.1. Each individual Pace laboratory provides shipping containers, properly preserved sample 

containers, custody documents, and field quality control samples to support field-sampling events. 

Guidelines for sample container types, preservatives, and holding times for a variety of methods are 

listed in Attachment VII. Note that all analyses listed are not necessarily performed at all Pace 

laboratories and there may be additional laboratory analyses performed that are not included in these 

tables. Customers are encouraged to contact their local Pace Project Manager for questions or 

clarifications regarding sample handling.  Pace may provide pick-up and delivery services to their 

customers when needed 

2.2.2. Some Pace facilities provide sampling support through a Field Services department. Field 

Services operates under the Pace Corporate Quality System, with applicable and necessary 

provisions to address the activities, methods, and goals specific to Field Services. All procedures and 

methods used by Field Services are documented in SOPs and Procedure Manuals. 

 

2.3. Chain of Custody 
2.3.1. A chain of custody (COC) provides the legal documentation of samples from time of 

collection to completion of analysis. 

2.3.2. Field personnel or client representatives must complete a COC for all samples that are received 

by the laboratory. Samplers are required to properly complete a COC. This is critical to efficient 

sample receipt and to ensure the requested methods are used to analyze the correct samples. If 

sample shipments are not accompanied by the correct documentation, the Sample Receiving department 

notifies a Project Manager. The Project Manager then obtains the correct documentation/information 

from the customer in order for analysis of samples to proceed. 

2.3.3. The COC is filled out completely and legibly with indelible ink. Errors are corrected by drawing 

a single line through the initial entry and initialing and dating the change. All transfers of samples are 
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recorded on the chain of custody in the “relinquished” and “received by” sections. All information 

except signatures is printed. 

2.3.4. Additional information can be found in SOP S-MN-C-001 Sample Management or its 

equivalent revision or replacement. 

  

2.4. Sample Acceptance Policy 
2.4.1. In accordance with regulatory guidelines, Pace complies with the following sample 

acceptance policy for all samples received. 

2.4.2. If the samples do not meet the sample receipt acceptance criteria outlined below, the 

laboratory is required to document all non-compliances, contact the customer, and either reject the 

samples or fully document any decisions to proceed with analyses of samples which do not meet the 

criteria. Any results reported from samples not meeting these criteria are appropriately 

communicated to the client.  

2.4.2.1. For Ohio VAP samples, the narrative for any report that includes qualified data must 

also include a discussion of any bias in the results. 

2.4.3. Sample Acceptance Policy requirements: 

Sample containers must have unique client identification designations that are clearly 

marked with indelible ink on durable, water-resistant labels. The client identifications must 

match those on the chain-of-custody (COC). 

There must be clear documentation on the COC, or related documents that lists the unique 

sample identification, sampling site location, date and time of sample collection, and name 

of the sample collector. 

There must be clear documentation on the COC, or related documents that lists the requested 

analyses, the preservatives used, and any special remarks concerning the samples (i.e., data 

deliverables, samples are for evidentiary purposes, field filtration, etc.). 

Samples must be in appropriate sample containers.  If the sample containers show signs of 

damage (i.e., broken or leaking) or if the samples show signs of contamination, the samples 

will not be processed without prior client approval. 

Samples must be correctly preserved upon receipt, unless the method requested allows for 

laboratory preservation. If the samples are received with inadequate preservation, and the 

samples cannot be preserved by the lab appropriately, the samples will not be processed 

without prior client approval.  

Samples must be received within required holding time. Any samples with hold times that 

are exceeded will not be processed without prior client approval. 

Samples must be received with sufficient sample volume or weight to proceed with the 

analytical testing.  If insufficient sample volume or weight is received, analysis will not 

proceed without client approval. 

All samples that require thermal preservation are considered acceptable if they are received 

at a temperature within 2oC of the required temperature, or within the method-specified 

range. For samples with a required temperature of 4oC, samples with a temperature ranging 

from just above freezing to 6oC are acceptable. Samples that are delivered to the lab on the 

same day they are collected are considered acceptable if the samples are received on ice. 

Any samples that are not received at the required temperature will not be processed without 

prior client approval. 
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Samples for drinking water analyses will be rejected at the time of receipt if they are not 

received in a secure manner, are received in inappropriate containers, are received outside 

the required temperature range, are received outside the recognized holding time, are 

received with inadequate identification on sample containers or COC, or are improperly 

preserved (with the exception of VOA samples- tested for pH at time of analysis and TOC- 

tested for pH in the field). 

Some specific clients may require custody seals.  For these clients, samples or coolers that 

are not received with the proper custody seals will not be processed without prior client 

approval. 

 

Note 1:  Temperature will be read and recorded based on the precision of the measuring device. For 

example, temperatures obtained from a thermometer graduated to 0.1°C will be read and recorded to 

± 0.1°C. Measurements obtained from a thermometer graduate to 0.5°C will be read to ± 0.5°C. 

Measurements read at the specified precision are not to be rounded down to meet the  6°C limit. 

Please reference the Support Equipment SOP for more information.  

Note 2:  Some microbiology methods allow sample receipt temperatures of up to 10°C. Consult the 

specific method for microbiology samples received above 6°C prior to initiating corrective action for 

out of temperature preservation conditions. 

 

Note 3: Biological Tissue Samples must be received at the following temperature based on program 

and contract: cooled to  6oC during the first 24 hours after collection; then samples must be kept 

frozen at  - 10oC.  TNI rules also apply if the samples are brought straight from the field; they are 

acceptable if evidence of cooling is present (i.e., received on ice). 

2.4.4. Upon sample receipt, the following items are also checked and recorded: 

Presence of custody seals or tapes on the shipping containers; 

Sample condition: Intact, broken/leaking, bubbles in VOA samples; 

Sample holding time;

Sample pH and residual chlorine when required; 

Appropriate containers. 

2.4.5. Additional information can be found in SOP S-MN-C-001 Sample Management or its 

equivalent revision or replacement. 

 

2.5. Sample Log-in
2.5.1. After sample inspection, all sample information on the COC is entered into the Laboratory 

Information Management System (LIMS). The lab’s permanent records for samples received include 

the following information: 

Customer name and contact 

Customer number 

Pace Analytical project number 

Pace Analytical Project Manager 

Sample descriptions 

Due dates 

List of analyses requested 
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Date and time of laboratory receipt 

Field ID code 

Date and time of collection 

Any comments resulting from inspection for sample rejection 

2.5.2. If the time collected for any sample is unspecified and Pace is unable to obtain this information 

from the customer, the laboratory will use 12:00 am as the time sampled. All hold times will be based 

on this sampling time and qualified accordingly if exceeded.  

2.5.3. For DoD work, if the time of the sample collection is not provided, the laboratory must assume 

the most conservative time of day.  This is defined as 12:01am. 

2.5.4. The LIMS automatically generates a unique identification number for each sample created in 

the system. The LIMS sample number follows the general convention of XXXXXX (insert LIMS 

sample numbering convention). This unique identification number is placed on the sample container as 

a durable label and becomes the link between the laboratory’s sample management system and the 

customer’s field identification; it will be a permanent reference number for all future interactions.

2.5.5. Sample labels are printed from the LIMS and affixed to each sample container. 

2.5.6. Samples with holding times that are near expiration date/time may be brought directly to the 

laboratory for analysis at the discretion of the Project Manager and/or SGM/GM/AGM/OM. 

2.5.7. Additional information can be found in SOP S-MN-C-001 Sample Management or its 

equivalent revision or replacement. 

 

2.6. Sample Storage 
2.6.1. Additional information on sample storage can be found in SOP SOT-ALL-C-001 Sample
Management or its equivalent revision or replacement and in SOP SOT-ALL-W-002 Waste
Handling and Management or its equivalent revision or replacement.

2.6.2. Storage Conditions 

2.6.2.1. Samples are stored away from all standards, reagents, or other potential sources of 

contamination. Samples are stored in a manner that prevents cross contamination. Volatile 

samples are stored separately from other samples. All sample fractions, extracts, leachates, and 

other sample preparation products are stored in the same manner as actual samples or as 

specified by the analytical method. 

2.6.2.2. Storage blanks, consisting of two 40mL aliquots of reagent water, are stored with 

volatile samples and are used to measure cross-contamination acquired during storage.  

2.6.2.3. Additional information including procedures and criteria for evaluating storage blanks 

where applicable can be found in SOP S-MN-Q-263 Monitoring Temperature Controlled 
Units. 

2.6.3. Temperature Monitoring  

2.6.3.1. Samples are taken to the appropriate storage location immediately after sample receipt 

and check-in procedures are completed. All sample storage areas are located in limited access 

areas and are monitored to ensure sample integrity. 
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2.6.3.2. The temperature of each refrigerated storage area is maintained at  6°C (but above 

freezing) unless state, method or program requirements differ. The temperature of each freezer 

storage area is maintained at  -10oC unless state, method or program requirements differ. The 

temperature of each storage area is checked and documented each day of use (each calendar 

day). Additional information, including corrective actions for temperatures outside of 

acceptance limits, can be found in SOP S-MN-Q-263 Monitoring Temperature Controlled 
Units. 

2.6.4. Hazardous Materials 

2.6.4.1. Samples designated by clients upon receipt as pure product,  potentially heavily 

contaminated samples, or samples found to be designated as such following analysis, must be 

tagged as "hazardous" or "lab pack" and stored separately from other samples.  

2.6.4.2. Additional information regarding hazardous waste handling can be found in the 

laboratory’s SOP for Waste Handling and Management S-MN-S-003, or its equivalent 

replacement. 

2.6.5. Foreign/Quarantined Soils 

2.6.5.1.  Foreign soils and soils from USDA regulated areas must be adequately segregated to 

enable proper sample disposal. The USDA requires these samples to be treated by an approved 

procedure. Additional information regarding USDA regulations and sample handling can be 

found in the laboratory’s SOP for USDA Regulated Soil Handling S-MN-Q-253, or its 

equivalent replacement. 

 

2.7. Subcontracting Analytical Services 
2.7.1. Every effort is made to perform all analyses for Pace customers within the laboratory that 

receives the samples. When subcontracting to a laboratory other than the receiving laboratory, whether 

inside or outside the Pace network, becomes necessary, a preliminary verbal communication with that 

laboratory is undertaken. Customers are notified in writing of the laboratory’s intention to subcontract 

any portion of the testing to another laboratory. Work performed under specific protocols may involve 

special considerations.  When possible, subcontracting will be to a TNI-accredited laboratory. 

2.7.2. Potential subcontract laboratories must be approved by Pace based on the criteria listed in SOP 

S-MN-C-004, Subcontracting Samples or its equivalent revision or replacement.  All sample reports 

from the subcontracted labs are appended to the applicable Pace final reports. 

2.7.3. Any Pace Analytical work sent to other labs within the Pace network is handled as inter-regional 

work and all final reports are labeled clearly with the name of the laboratory performing the work. Any 

non-TNI work is clearly identified. Pace will not be responsible for analytical data if the subcontract 

laboratory was designated by the customer. 

2.7.4. Additional information can be found in SOP S-MN-C-004 Subcontracting Samples or its 

equivalent revision or replacement. 

2.7.5. Subcontracted labs used for DoD work must be accredited by DoD or its designated 

representatives. Subcontracted labs must receive project specific approval from the DoD client 

before any samples are analyzed. These requirements also apply to the use of any laboratory under 

the same corporate umbrella, but at a different facility or location.  
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2.8. Sample Retention and Disposal 
2.8.1. Samples, extracts, digestates, and leachates must be retained by the laboratory for the period 

of time necessary to protect the interests of the laboratory and the customer.   

Air canisters are submitted for cleaning upon data validation.  Due to media capacity, air 

canister samples are not retained as standard environmental samples. 

2.8.2. Unused portions of samples are retained by each laboratory based on program or customer 

requirements for sample retention and storage. The minimum sample retention time is 45 days from 

receipt of the samples. Samples requiring thermal preservation may be stored at ambient temperature 

when the hold time is expired; the report has been delivered, and/or allowed by the customer, 

program, or contract. Samples requiring storage beyond the minimum sample retention time due to 

special requests or contractual obligations may be stored at ambient temperature unless the 

laboratory has sufficient capacity and their presence does not compromise the integrity of other 

samples.  

2.8.3. After this period expires, non-hazardous samples are properly disposed of as non-hazardous 

waste.  The preferred method for disposition of hazardous samples is to return the excess sample to 

the customer. If it is not feasible to return samples, or the customer requires Pace to dispose of excess 

samples, proper arrangements will be made for disposal by an approved contractor.  

2.8.4. Additional information can be found in SOP’s S-MN-S-003 Waste Handling and 
Management and S-MN-C-001 Sample Management or their equivalent replacements. 
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3.0. QUALITY CONTROL PROCEDURES 

3.1. Quality Control Samples 
3.1.1. The quality control samples described in this section are analyzed per batch as applicable to 

the method used. Acceptance criteria must be established for all quality control samples and if the 

acceptance criteria are not met, corrective actions must be performed and samples reanalyzed, or 

final reports must be appropriately qualified.

3.1.2. Quality control samples must be processed in the same manner as associated client samples.

3.1.3. Please reference the glossary of this Quality Manual for definitions of all quality control 

samples mentioned in this section.

3.1.4. Any deviations to the policies and procedures governing quality control samples must be 

approved by the QM/SQM.

3.2. Method Blank 
3.2.1. A method blank is a negative control used to assess the preparation/analysis system for 

possible contamination and is processed through all preparation and analytical steps with its 

associated client samples. The method blank is processed at a minimum frequency of one per 

preparation batch and is comprised of a matrix similar to the associated client samples. Method 

blanks are not applicable for certain analyses (i.e., pH, flash point, temperature, etc.). 

3.2.2. Please reference method-specific SOPs for acceptance criteria and associated corrective 

actions for method blanks. 

3.2.3. For DoD samples, the method blank will be considered to be contaminated if: 1) The 

concentration of any target analyte in the blank exceeds 1/2 the reporting limit and is greater than 

1/10 the amount measured in any sample or 1/10 the regulatory limit whichever is greater; 2) The 

concentration of any common laboratory contaminant in the blank exceeds the reporting limit and is 

greater than 1/10 the amount measured in any sample or 1/10 the regulatory limit whichever is 

greater or 3) The blank result otherwise affects the sample results as per the test method 

requirements or the project-specific objectives. If the method blank is contaminated as described 

above, then the laboratory shall reprocess affected samples in a subsequent preparation batch, except 

when sample results are below the LOD. If insufficient sample volume remains for reprocessing, the 

results shall be reported with appropriate data qualifiers. 

3.2.4. For Ohio VAP projects, the laboratory must minimize the use of qualified data. In the case of 

method blank having any reportable contamination, the laboratory is required to reanalyze the 

associated samples with an acceptable method blank if there is sufficient sample remaining. 

Acceptable method blanks are those that are free of contamination below the reporting limit.  The 

laboratory must make every effort to take the appropriate corrective actions and resolve any 

anomalies regarding method blanks for Ohio VAP projects.  The narrative for any report that 

includes qualified data must also include a discussion of any bias in the results. 
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3.3. Laboratory Control Sample 
3.3.1. The Laboratory Control Sample (LCS) is a positive control used to assess the performance of 

the entire analytical system including preparation and analysis. The LCS is processed at a minimum 

frequency of one per preparation batch and is comprised of a matrix similar to the associated client 

samples.  

3.3.2. The LCS contains all analytes required by a specific method or by the customer or regulatory 

agency, which may include full list of target compounds, with certain exceptions. The lab must 

ensure that all target components are included in the spike mixture for the LCS over a two (2) year 

period.  In the absence of specified components, the laboratory will spike the LCS with the following 

compounds: 

For multi-peak analytes (e.g. PCBs, technical chlordane, toxaphene), a representative 

standard will be processed. 

For methods with long lists of analytes, a representative number of target analytes may be 

chosen. The following criteria is used to determine the number of LCS compounds used: 

o For methods with 1-10 target compounds, the laboratory will spike with all compounds; 

o For methods with 11-20 target compounds, the laboratory will spike with at least 10 

compounds or 80%, whichever is greater; 

o For methods with greater than 20 compounds, the laboratory will spike with at least 16 

compounds.  

3.3.3. Please reference method-specific SOPs for acceptance criteria and associated corrective 

actions for LCSs.  

3.3.4. For LCSs containing a large number of analytes, it is statistically likely that a few recoveries 

will be outside of control limits. This does not necessarily mean that the system is out of control, and 

therefore no corrective action would be necessary (except for proper documentation).  TNI has 

allowed for a minimum number of marginal exceedances, defined as recoveries that are beyond the 

LCS control limits (3X the standard deviation) but within than the marginal exceedance limits (4X 

the standard deviation). The number of allowable exceedances depends on the number of compounds 

in the LCS. If more analyte recoveries exceed the LCS control limits than is allowed (see below) or 

if any one analyte exceeds the marginal exceedance limits, then the LCS is considered non-

compliant and corrective actions are necessary. The number of allowable exceedances is as follows: 

>90 analytes in the LCS- 5 analytes 

71-90 analytes in the LCS- 4 analytes 

51-70 analytes in the LCS- 3 analytes 

31-50 analytes in the LCS- 2 analytes 

11-30 analytes in the LCS- 1 analyte 

<11 analytes in the LCS- no analytes allowed out) 

 

 Note: the use of marginal exceedances is not approved for work from the state of South 

 Carolina. 

 

3.3.5. A matrix spike (MS) can be used in place of a non-compliant LCS in a batch as long as the 

MS passes the LCS acceptance criteria (this is a TNI allowance). When this happens, full 

documentation must be made available to the data user. If this is not allowed by a customer or 
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regulatory body, the associated samples must be rerun with a compliant LCS (if possible) or reported 

with appropriate data qualifiers. 

 Note: This is not approved for South Carolina. South Carolina samples must be re-extracted 

 and re-analyzed to report data with no recoveries exceeding limits. 

3.3.6. For Ohio VAP projects, the laboratory must minimize the use of qualified data. In the case of 

LCS failures, the laboratory is required to reanalyze the associated samples with an acceptable LCS 

for all target compounds if there is sufficient sample remaining. The laboratory must make every 

effort to take the appropriate corrective actions and resolve any anomalies regarding LCSs for Ohio 

VAP projects.  The narrative for any report that includes qualified data must also include a 

discussion of any bias in the results. The MS may not be used in place of passing LCS for Ohio-

VAP projects. 

3.3.7.   For DoD projects, the laboratory is not allowed to have any target analytes that exceed DoD 

LCS control limits. In the case of LCS failures, the laboratory is required to reanalyze the associated 

samples with an acceptable LCS for all target compounds if there is sufficient sample remaining. 

The laboratory must make every effort to take the appropriate corrective actions and resolve any 

anomalies regarding LCSs for DoD projects.  All LCS failures must be accounted for in project case 

narratives. See applicable method SOPs for further corrective action. 

 

3.4. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 
3.4.1. A matrix spike (MS) is a positive control used to determine the effect of the sample matrix on 

compound recovery for a particular method. A matrix spike/matrix spike duplicate (MS/MSD) set or 

matrix spike/sample duplicate set is processed at a frequency specified in a particular method or as 

determined by a specific customer request. The MS and MSD consist of the sample matrix that is 

spiked with known concentrations of target analytes. 

3.4.2. The MS and MSD contain all analytes required by a specific method or by the customer or 

regulatory agency. In the absence of specified components, the laboratory will spike the MS/MSD 

with the same number of compounds as previously discussed in the LCS section.  However, the lab 

must ensure that all targeted components are included in the spike mixture for the MS/MSD over a 

two (2) year period. 

3.4.3. A matrix spike and sample duplicate will be performed instead of a matrix spike and matrix 

spike duplicate when specified by the customer or method. 

3.4.4. Please reference method-specific SOPs for acceptance criteria and associated corrective 

actions for MS/MSDs. 

3.4.5. For Ohio VAP projects, MS/MSD’s are optional and will be directed by the Certified 

Professional.  The laboratory must minimize the use of qualified data. In the case of MS/MSD 

failures, the laboratory is required to reanalyze the associated samples only when the associated LCS 

also fails acceptance criteria and if there is sufficient sample remaining. When an LCS is acceptable 

and the MS results are outside of criteria, and no system anomaly is detected, the samples will be 

reported with appropriate data qualifiers indicating matrix interference. The laboratory must make 

every effort to take the appropriate corrective actions and resolve any anomalies regarding LCSs for 

Ohio VAP projects. 

3.4.6. For DoD work, each preparation batch of samples must contain an associated MS and MSD 

(or sample duplicate) using the same matrix collected for the specific DoD project. If adequate 
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sample material is not available, then the lack of MS/MSDs shall be noted in the case narrative. 

Additional MS/MSDs may be required on a project-specific basis. The MS/MSD must be spiked 

with all target analytes with the exception of PCB analysis, which is spiked per the method. The 

concentration of the spiked compounds shall be at or below the midpoint of the calibration range or 

at the appropriate concentration of concern. Multiple spiked samples may need to be prepared to 

avoid interferences. 

3.4.7. For DoD work, the results of all MS/MSD must be evaluated using the same acceptance 

criteria used for the LCS. 

 

3.5. Sample Duplicate 
3.5.1. A sample duplicate is a second portion of sample that is prepared and analyzed in the 

laboratory along with the first portion. It is used to measure the precision associated with preparation 

and analysis. A sample duplicate is processed at a frequency specified by the particular method or as 

determined by a specific customer.  

3.5.2. Please reference method-specific SOPs for acceptance criteria and associated corrective 

actions for sample duplicates. 

3.5.3. For Ohio VAP projects a sample duplicate is optional and will be directed by the Certified 

Professional.  The laboratory must minimize the use of qualified data. In the case of duplicate 

samples exceeding the RPD criteria found in applicable analytical SOPs, the laboratory is required to 

reanalyze the associated sample and duplicate as long as no sampling error was detected if there is 

sufficient sample remaining. If the sample and duplicate still do not agree, a comment would be 

made stating there may be sample non-homogeneity. The laboratory must make every effort to take 

the appropriate corrective actions and resolve any anomalies regarding sample duplicates for Ohio 

VAP projects.  The narrative for any report that includes qualified data must also include a 

discussion of any bias in the results. 

 

3.6. Surrogates
3.6.1. Surrogates are compounds that reflect the chemistry of target analytes and are typically added 

to samples for organic analyses to measure the extraction or purge efficiency and to monitor the 

effect of the sample matrix on compound recovery. 

3.6.1.1. For Ohio VAP samples, the narrative for any report that includes qualified data must 

also include a discussion of any bias in the results. 

3.6.1.2. For the TO-15 method, surrogates are not evaluated for Ohio VAP samples. 

3.6.2. Please reference method-specific SOPs for acceptance criteria and associated corrective 

actions for surrogates. 

 

3.7. Internal Standards 
3.7.1. Internal Standards are method-specific analytes that are added, as applicable, to every 

standard, QC sample, and client sample at a known concentration, prior to analysis for the purpose 

of adjusting the response factor used in quantifying target analytes. 
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3.7.2. Please reference method-specific SOPs for acceptance criteria and associated corrective 

actions for internal standards.  

3.7.3. For Ohio VAP projects, samples with internal standard that are outside of method criteria 

must be reanalyzed to confirm sample matrix effect. The laboratory must make every effort to take 

the appropriate corrective actions and resolve any anomalies regarding internal standards for Ohio 

VAP projects.  The narrative for any report that includes qualified data must also include a 

discussion of any bias in the results. 

 

3.8. Limit of Detection (LOD) 
3.8.1. Pace laboratories uses a documented procedure to determine a limit of detection (LOD) for 

each analyte of concern in each matrix reported. Unless otherwise noted in a published method, the 

procedure used by Pace laboratories to determine LODs is based on the Method Detection Limit 

(MDL) procedure outlined in 40 CFR Part 136, Appendix B. All sample processing steps of the 

preparation and analytical methods are included in the LOD determination including any clean ups.  

3.8.2. For any test that does not have a valid LOD, sample results below the limit of  quantitation 

(LOQ) cannot be reported. 

3.8.3. The LOD is determined every time there is a change in the test method that affects how the 

test is performed or when there has been a change in the instrument that affects the sensitivity. 

3.8.3.1. Where specifically stated in the published method, LODs or MDLs will be performed at 

the listed frequency.  If required by customer, method or accreditation body, the LOD 

will be re-established annually for all applicable methods. 

3.8.4. For Ohio VAP projects, a valid MDL must be in place prior to sample analysis. MDLs must 

be spiked at or below the reporting limit and will not be accepted if it was spike higher than the 

reporting limit. 

3.8.5. DoD definition for LOD - The smallest amount or concentration of a substance that must be 

present in a sample in order to be detected at a high level of confidence (99%). At the LOD, the false 

negative rate is 1%. 

3.8.6. Additional information can be found in SOP S-MN-Q-269 Determination of LOD and 
LOQ or its equivalent revision or replacement. 

 

3.9. Limit of Quantitation (LOQ) 
3.9.1. A limit of quantitation (LOQ) for every analyte of concern must be determined. For Pace 

laboratories, this LOQ is referred to as the RL, or Reporting Limit. Results below the reporting limit 

are not allowed to be reported without qualification. For methods with a determined LOD, results 

can be reported out below the LOQ but above the LOD if they are properly qualified (e.g., J flag). 

3.9.2. For DoD approved methods, the LOQ and LOD shall be verified quarterly and valid LOQ 

must be in place prior to sample analysis. 

3.9.3. Additional information can be found in SOP S-MN-Q-269 Determination of LOD and 
LOQ or its equivalent revision or replacement. 
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3.10. Estimate of Analytical Uncertainty 
3.10.1. Pace laboratories can provide an estimation of uncertainty for results generated by the 

laboratory. The estimate quantifies the error associated with any given result at a 95% confidence 

interval. This estimate does not include bias that may be associated with sampling. The laboratory 

has a procedure in place for making this estimation. In the absence of a regulatory or customer-

specific procedure, Pace laboratories base this estimation on the recovery data obtained from the 

Laboratory Control Samples. The uncertainty is a function of the standard deviation of the recoveries 

multiplied by the appropriate Student’s t Factor at 95% confidence. Additional information 

pertaining to the estimation of uncertainty and the exact manner in which it is derived are contained 

in the SOP S-MN-Q-255 Estimation of Measurement Uncertainty or its equivalent revision or 

replacement. 

3.10.2. The measurement of uncertainty is provided only on request by the customer, as required by 

specification or regulation and when the result is used to determine conformance within a 

specification limit. 

3.11. Proficiency Testing (PT) Studies 
3.11.1. Pace laboratories participate in a defined proficiency testing (PT) program. PT samples are 

obtained from NIST approved providers and analyzed and reported at a minimum of two times per 

year for the relevant fields of testing per matrix. 

3.11.2. Additional information can be found in SOP S-MN-Q-258 Proficiency Testing Program or 

its equivalent revision or replacement. 

3.12. Rounding and Significant Figures 
3.12.1. In general, the Pace laboratories report data to no more than three significant figures. 

Therefore, all measurements made in the analytical process must reflect this level of precision. In the 

event that a parameter that contributes to the final result has less than three significant figures of 

precision, the final result must be reported with no more significant figures than that of the 

parameter in question. The rounding rules listed below are descriptive of the LIMS and not 

necessarily of any supporting program such as Excel. 

3.12.2. Rounding: Pace - Mpls, MT, VM-Dul & Davis  follows the odd / even guidelines for 

rounding numbers:

If the figure following the one to be retained is less than five, that figure is dropped and the 

retained ones are not changed (with three significant figures, 2.544 is rounded to 2.54). 

If the figure following the ones to be retained is greater than five, that figure is dropped and 

the last retained one is rounded up (with three significant figures, 2.546 is rounded to 2.55).  

If the figure following the ones to be retained is five and if there are no figures other than 

zeros beyond that five, then the five is dropped and the last figure retained is unchanged if it is 

even and rounded up if it is odd (with three significant figures, 2.525 is rounded to 2.52 and 

2.535 is rounded to 2.54). 

3.12.3. Significant Figures 
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3.12.3.1. Pace - Mpls, MT, VM-Dul & Davis follow the following convention for reporting to a 

specified number of significant figures. Unless specified by federal, state, or local requirements 

or on specific request by a customer, the laboratory reports:

 

Values > 10 – Reported to 3 significant figures 

Values  10 – Reported to 2 significant figures 

 

 

3.13. Retention Time Windows 
3.13.1. When chromatographic conditions are changed, retention times and analytical separations 

are often affected.  As a result, two critical aspects of any chromatographic method are the 

determination and verification of retention times and analyte separation.  Retention time windows 

must be established for the identification of target analytes.  The retention times of all target analytes 

in all calibration verification standards must fall within the retention time windows.  If an analyte 

falls outside the retention time window in an ICV or CCV, new absolute retention time windows 

must be calculated, unless instrument maintenance fixes the problem.  When a new column is 

installed, a new retention time window study must be performed.  

3.13.2. Please reference method-specific SOPs for the proper procedure for establishing retention 

time windows. 

 

3.14. Analytical Method Validation and Instrument Validation 
3.14.1. In some situations, Pace develops and validates methodologies that may be more applicable to a 

specific problem or objective. When non-standard methods are required for specific projects or analytes 

of interest, or when the laboratory develops or modifies a method, the laboratory validates the method 

prior to applying it to customer samples. Method validity is established by meeting criteria for precision 

and accuracy as established by the data quality objectives specified by the end user of the data. The 

laboratory records the validation procedure, the results obtained and a statement as to the usability of the 

method. The minimum requirements for method validation include evaluation of sensitivity, 

quantitation, precision, bias, and selectivity of each analyte of interest. 

3.14.2.  Additional information can be found in SOP S-MN-Q-252 Method Validation and 
Modification Studies, or equivalent replacement. 

 

3.15. Regulatory and Method Compliance 
3.15.1. It is Pace policy to disclose in a forthright manner any detected noncompliance affecting the 

usability of data produced by our laboratories. The laboratory will notify customers within 30 days of 

fully characterizing the nature of the nonconformance, the scope of the nonconformance and the impact 

it may have on data usability. 
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4.0.  DOCUMENT MANAGEMENT AND CHANGE CONTROL 

4.1. Document Management 
4.1.1. Additional information can be found in SOP S-MN-Q-268 Document Control and 
Management or its equivalent revision or replacement. Information on Pace’s policy for electronic 

signatures can also be found in this SOP. 

4.1.2. Pace has an established procedure for managing documents that are part of the quality 

system.  

4.1.3. A master list of all managed documents is maintained at each facility identifying the current 

revision status and distribution of the controlled documents. Copies of all quality systems 

documentation provided to DoD for review must be in English.  

4.1.4. Each managed document is uniquely identified to include the date of issue, the revision 

identification, page numbers, the total number of pages and the issuing authorities. For complete 

information on document numbering, refer to SOP S-ALL-Q-003 Document Numbering. 

4.1.5. Quality Assurance Manual (QAM):  The Quality Assurance Manual is the company-wide 

document that describes all aspects of the quality system for Pace. The base QAM template is 

distributed by the Corporate Environmental Quality Department to each of the SQMs/QMs. The 

local management personnel modify the necessary and permissible sections of the base template and 

then all applicable lab staff sign the Quality Assurance Manual. Once approved, all applicable lab 

staff sign the Quality Assurance Manual. Each SQM/QM is then in charge of distribution to 

employees, external customers or regulatory agencies and maintaining a distribution list of 

controlled document copies. The Quality Assurance Manual template is reviewed on an annual basis 

and revised accordingly by the Corporate Quality office.

4.1.6. Standard Operating Procedures (SOPs) 

4.1.6.1.  SOPs are reviewed every two years at a minimum although a more frequent review may 

be required by some state or federal agencies or customers.  If no revisions are made based on 

this review, documentation of the review itself is made by the addition of new signatures on the 

cover page.  If revisions are made, documentation of the revisions is made in the revisions 

section of each SOP and a new revision number is applied to the SOP. This provides a historical 

record of all revisions. 

4.1.6.2. All copies of superseded SOPs are removed from general use and the original copy of 

each SOP is archived for audit or knowledge preservation purposes. This ensures that all Pace 

employees use the most current version of each SOP and provides the SQM/QM with a 

historical record of each SOP.  

4.1.6.3. Additional information can be found in SOP S-MN-Q-273 Preparation of SOP’s or its 

equivalent revision or replacement. 

4.1.6.4. For Ohio VAP certification, it is required by the Ohio Administrative Code that the 

laboratory must seek Ohio VAP review and approval of all SOPs and Quality Manual 

subsequent modifications prior to implementation. 

4.1.6.5. For DoD approval, all technical SOPs are reviewed for accuracy and adequacy annually 

and whenever method procedures change and updated as appropriate. All such reviews are 

documented and made available for assessment. Non-technical SOPs that are not required 
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elements of the quality system are considered administrative SOPs and are not required elements 

of the quality system are considered administrative SOPs and are not required to be reviewed 

annually. 

 

4.2. Document Change Control 
4.2.1. Additional information can be found in SOP S-MN-Q-268 Document Control and 
Management or its equivalent revision or replacement. 

4.2.2. Changes to managed documents are reviewed and approved in the same manner as the 

original review. Any revision to a document requires the approval of the applicable signatories. After 

revisions are approved, a revision number is assigned and the previous version of the document is 

officially retired. 

4.2.3. All copies of the previous document are replaced with copies of the revised document and the 

superseded copies are destroyed or archived. All affected personnel are advised that there has been a 

revision and any necessary training is scheduled.  
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5.0. EQUIPMENT AND MEASUREMENT TRACEABILITY 
 

5.1. Standards and Traceability 
5.1.1. Each Pace facility retains pertinent information for standards, reagents, and chemicals to 

assure traceability to a national standard. This includes documentation of purchase, receipt, 

preparation, and use. 

5.1.2. Upon receipt, all purchased standard reference materials are recorded into a standard logbook 

or database and assigned a unique identification number. The entries include the facility’s unique 

identification number, the chemical name, manufacturer name, manufacturer’s identification 

numbers, receipt date, and expiration date. Vendor’s certificates of analysis for all standards, 

reagents, or chemicals are retained for future reference. 

5.1.3. Subsequent preparations of intermediate or working solutions are also documented in a 

standard logbook or database. These entries include the stock standard name and lot number, the 

manufacturer name, the solvents used for preparation, the solvent lot number and manufacturer, the 

preparation steps, preparation date, expiration dates, preparer’s initials, and a unique Pace 

identification number. This number is used in any applicable sample preparation or analysis logbook 

so the standard can be traced back to the standard preparation record. This process ensures 

traceability back to the national standard. 

5.1.4. All prepared standard or reagent containers include the Pace identification number, the 

standard or chemical name, the date of preparation, the date of expiration, the concentration with 

units, and the preparer’s initials, unless the container is too small to hold all of this information. This 

ensures traceability back to the standard preparation logbook or database.  

5.1.5. All initial calibrations must be verified with a standard obtained from a second manufacturer 

or a separate lot prepared independently by the same manufacturer, unless client-specific QAPP 

requirements state otherwise. 

5.1.6.  Additional information concerning the procurement of standards and reagent and their 

traceability can be found in the SOP S-MN-Q-275 Standard and Reagent Management and 
Traceability or its equivalent revision or replacement. 

5.2. General Analytical Instrument Calibration Procedures 
5.2.1.  All applicable instrumentation are calibrated or checked before use to ensure proper functioning 

and verify that laboratory, client and regulatory requirements are met. All calibrations are performed by, 

or under the supervision of, an experienced analyst at scheduled intervals against either certified 

standards traceable to recognized national standards or reference standards whose values have been 

statistically validated.  

5.2.2. Calibration standards for each parameter are chosen to establish the linear range of the instrument 

and must bracket the concentrations of those parameters measured in the samples. The lowest 

calibration standard is the lowest concentration for which quantitative data may be reported. Data 

reported below this level is considered to have less certainty and must be reported using appropriate data 

qualifiers or explained in a narrative.  

5.2.2.1 For Ohio VAP projects, samples must be reanalyzed to obtain results within the linear 

range unless there is insufficient sample volume for reanalysis 
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5.2.3. Instrumentation or support equipment that cannot be calibrated to specification or is otherwise 

defective is clearly labeled as out-of-service until it has been repaired and tested to demonstrate it meets 

the laboratory’s specifications. All repair and maintenance activities including service calls are 

documented in the maintenance log. Equipment sent off-site for calibration testing is packed and 

transported to prevent breakage and is in accordance with the calibration laboratory’s recommendations.  

5.2.4. In the event that recalibration of a piece of test equipment indicates the equipment may have been 

malfunctioning during the course of sample analysis, an investigation is performed. The results of the 

investigation along with a summary of the information reviewed are documented and maintained by the 

quality manager. Customers must be notified within 30 days after the data investigation is completed 

and the impact to final results is assessed. This allows for sufficient investigation and review of 

documentation to determine the impact on the analytical results. Instrumentation found to be 

consistently out of calibration is either repaired and positively verified or taken out of service and 

replaced. 

5.2.5. Raw data records are retained to document equipment performance. Sufficient raw data is 

retained to reconstruct the instrument calibration and explicitly connect the continuing calibration 

verification to the initial calibration. 

  

5.3. Support Equipment Calibration and Verification Procedures 
5.3.1. All support equipment is calibrated or verified at least annually using NIST traceable references 

over the entire range of use, as applicable. The results of calibrations or verifications must be within the 

specifications required or the equipment will be removed from service until brought back into control. 

Additional information regarding calibration and maintenance of support equipment can be found in 

SOP S-MN-Q-264 Support Equipment or its equivalent revision or replacement. 

5.3.2. On each day the support equipment is used, it is verified, as applicable, in the expected range of 

use with NIST traceable references in order to ensure the equipment meets laboratory specifications. 

These checks are documented appropriately. This applies mainly to thermometers within temperature-

controlled units and balances.  

5.3.3. Analytical Balances 

5.3.3.1. Each analytical balance is calibrated or verified at least annually by a qualified service 

technician. The calibration of each balance is verified each day of use with weights traceable to 

NIST bracketing the range of use. Calibration weights are ASTM Class 1 or other class weights 

that have been calibrated against a NIST standard weight and are re-certified every 5 years at a 

minimum against a NIST traceable reference. Some accrediting agencies may require more 

frequent checks. If balances are calibrated by an external agency, verification of their weights 

must be provided. All information pertaining to balance maintenance and calibration is recorded 

in the individual balance logbook and/or is maintained on file in the local Quality department. 

5.3.4. Thermometers 

5.3.4.1. Certified, or reference, thermometers are maintained for checking calibration of working 

thermometers. Reference thermometers are provided with NIST traceability for initial calibration 

and are re-certified, at a minimum, every 3 years with equipment directly traceable to NIST. 

5.3.4.2. Working thermometers are compared with the reference thermometers annually according 

to corporate metrology procedures (working digital thermometers are calibrated quarterly). Each 

thermometer is individually numbered and assigned a correction factor based on the NIST reference 
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source. In addition, working thermometers are visually inspected by laboratory personnel prior to 

use and temperatures are documented. 

5.3.4.3. Laboratory thermometer inventory and calibration data are maintained in the local Quality 

department. 

5.3.5. pH/Electrometers 

5.3.5.1. The meter is calibrated before use each day, using fresh buffer solutions.  See the analytical 

method SOP’s for more specific information. 

5.3.6. Spectrophotometers 

5.3.6.1. During use, spectrophotometer performance is checked at established frequencies in 

analysis sequences against initial calibration verification (ICV) and continuing calibration 

verification (CCV) standards. 

5.3.7. Mechanical Volumetric Dispensing Devices 

5.3.7.1. Mechanical volumetric dispensing devices including bottle top dispensers (those that are 

critical in measuring a required amount of reagent), pipettes, and burettes, excluding Class A 

volumetric glassware, are checked for accuracy on a quarterly basis.  

5.3.7.2. Additional information regarding calibration and maintenance of laboratory support 

equipment can be found in SOP S-MN-Q-264 Support Equipment or its equivalent revision or 

replacement. 

 

5.4. Instrument/Equipment Maintenance 

5.4.1. The objectives of the Pace Analytical maintenance program are twofold: to establish a system 

of instrument care that maintains instrumentation and equipment at required levels of calibration and 

sensitivity, and to minimize loss of productivity due to repairs. 

5.4.2. The Operations Manager and/or department manager/supervisors are responsible for providing 

technical leadership to evaluate new equipment, solve equipment problems, and coordinate instrument 

repair and maintenance. Analysts have the primary responsibility to perform routine maintenance. 

5.4.3. To minimize downtime and interruption of analytical work, preventative maintenance may 

routinely performed on each analytical instrument. Up-to-date instructions on the use and 

maintenance of equipment are available to staff in the department where the equipment is used.  

5.4.4. Department manager/supervisors are responsible for maintaining an adequate inventory of 

spare parts required to minimize equipment downtime. This inventory includes parts and supplies that 

are subject to frequent failure, have limited lifetimes, or cannot be obtained in a timely manner should 

a failure occur. 

5.4.5. All major equipment and instrumentation items are uniquely identified to allow for traceability. 

Equipment/instrumentation is, unless otherwise stated, identified as a system and not as individual 

pieces. The laboratory maintains equipment records that include the following: 

The name of the equipment and its software 

The manufacturer’s name, type, and serial number 

Approximate date received and date placed into service 

Current location in the laboratory 
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Condition when received (new, used, etc.) 

Copy of any manufacturer’s manuals or instructions 

Dates and results of calibrations and next scheduled calibration (if known) 

Details of past maintenance activities, both routine and non-routine 

Details of any damage, modification or major repairs 

  

5.4.6. All instrument maintenance is documented in maintenance logbooks that are assigned to each 

particular instrument or system. 

5.4.7. The maintenance log entry must include a summary of the results of that analysis and 

verification by the analyst that the instrument has been returned to an in-control status. In addition, 

each entry must include the initials of the analyst making the entry, the dates the maintenance 

actions were performed, and the date the entry was made in the maintenance logbook, if different 

from the date(s) of the maintenance. 

5.4.8. Any equipment that has been subjected to overloading or mishandling, or that gives suspect 

results, or has been shown to be defective, is taken out of service and clearly identified. The 

equipment shall not be used to analyze customer samples until it has been repaired and shown to 

perform satisfactorily.  In the event of instrumentation failure, to avoid hold time issues, the lab may 

subcontract the necessary samples to another Pace lab or to an outside subcontract lab if possible. 
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6.0.   CONTROL OF DATA 
 

Analytical results processing, verification, and reporting are procedures employed that result in the 

delivery of defensible data. These processes include, but are not limited to, calculation of raw data into 

final concentration values, review of results for accuracy, evaluation of quality control criteria and 

assembly of technical reports for delivery to the data user. 

 

All analytical data undergo a documented multi-tier review process prior to being reported to the 

customer. This section describes procedures used for translating raw analytical data into accurate final 

sample reports as well as Pace data storage policies. 

 

When analytical, field, or product testing data is generated, it is documented appropriately. These 

logbooks and other laboratory records are kept in accordance with each facility’s SOP for 

documentation storage and archival In this case, the laboratory must ensure that there are sufficient 

redundant electronic copies so no data is lost due to unforeseen computer issues. 

 

6.1. Primary Data Review 
6.1.1.  The primary analyst is responsible for initial data reduction and data review. This includes 

confirming compliance with required methodology, verifying calculations, evaluating quality control 

data, noting non-conformances in logbooks or as footnotes or narratives, and uploading analytical 

results into the LIMS.  Data review checklists, either hardcopy or electronic, are used to document the 

primary data review process. The primary analyst must be clearly identified in all applicable 

logbooks, spreadsheets, LIMS fields, and data review checklists. 

6.1.2.  The primary analyst compiles the initial data for secondary data review. This compilation 

must include sufficient documentation for secondary data review.  

6.1.3. Additional information regarding data review procedures can be found in SOP S-MN-L-132 

Data Review Process or its equivalent revision or replacement, as well as in SOP S-MN-Q-214 

Manual Integration or its equivalent revision or replacement. 

 

6.2. Secondary Data Review 
6.2.1. Secondary data review is the process of examining data and accepting or rejecting it based on 

pre-defined criteria. This review step is designed to ensure that reported data are free from calculation 

and transcription errors, that quality control parameters are evaluated, and that any non-conformances 

are properly documented. 

6.2.2. The completed data from the primary analyst is sent to a designated qualified secondary data 

reviewer (this cannot be the primary analyst). The secondary data reviewer provides an independent 

technical assessment of the data package and technical review for accuracy according to methods 

employed and laboratory protocols. This assessment involves a quality control review for use of the 

proper methodology and detection limits, compliance to quality control protocol and criteria, presence 

and completeness of required deliverables, and accuracy of calculations and data quantitation. The 

reviewer validates the data entered into the LIMS and documents approval of manual integrations. Data 

review checklists, either hardcopy or electronic, are used to document the secondary data review 

process. 
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6.2.3.  Some reports and/or data packages may be reviewed by the QM or SQM or designee based on 

program requirements (e.g., DoD) or client requirements.  In this case a thorough review for 

completeness and accuracy may include a compilation of raw data and QC summaries in addition to the 

final report to produce a full deliverable package.  In the case of DoD, 100% of all packages must have a 

final administrative review (to confirm that primary and secondary reviews were completed and 

documented and that data packages are complete) and 10% of all data packages must be reviewed by the 

Quality Manager for technical completeness/accuracy.  This 10% review can be done after the data 

packages have been submitted to the clients.  

6.2.4. Additional information regarding data review procedures can be found in SOP SOT-ALL-Q-037 

Data Review or its equivalent revision or replacement, as well as in SOP ALL-Q-016 Manual 
Integration or its equivalent revision or replacement. 

 

6.3. Data Reporting 
6.3.1.  Data for each analytical fraction pertaining to a particular Pace project number are delivered to 

the Project Manager for assembly into the final report. All points mentioned during technical and QC 

reviews are included in data qualifiers on the final report or in a separate case narrative if there is 

potential for data to be impacted. 

6.3.2.  Final reports are prepared according to the level of reporting required by the customer and can be 

transmitted to the customer via hardcopy or electronic deliverable. Please reference SOP S-MN-C-007

Final Reports and Deliverables, or its equivalent revision or replacement. 

6.3.3. Additional items may be required per client QAPPs or different state regulations.  

6.3.3.1. Ohio VAP requires an Affidavit that must summarize if there are any exceptions to what 

has been reported, this includes, but is not limited to, itemizing any analytes that the 

laboratory is not approved for under the VAP program.  Any analytes reported that are not 

part of a scope of accreditation or approval program must be clearly indicated on the final 

report and associated paperwork such as an Affidavit. 

6.3.4. For DoD labs both date and time of preparation and analysis are considered essential 

information, regardless of the length of the holding time, and shall be included as part of the laboratory 

report. 

6.3.5. Any changes made to a final report shall be designated as “Revised” or equivalent wording. The 

laboratory must keep sufficient archived records of all laboratory reports and revisions. For higher levels 

of data deliverables, a copy of all supporting raw data is sent to the customer along with a final report of 

results. Pace will provide electronic data deliverables (EDD) as required by contracts or upon customer 

request.  

6.3.6. Customer data that requires transmission by telephone, telex, facsimile or other electronic means 

undergoes appropriate steps to preserve confidentiality. 

6.3.7. The following positions are the only approved signatories for Pace final reports: 

Senior General Manager 

General Manager 

Assistant General Manager 

Senior Quality Manager 

Quality Manager 
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Client Services Manager 

Project Manager 

Project Coordinator 

  

6.4. Data Security 
6.4.1. All data including electronic files, logbooks, extraction/digestion/distillation worksheets, 

calculations, project files and reports, and any other information used to produce the technical report are 

maintained secured and retrievable by the Pace facility.

6.5. Data Archiving 
6.5.1. All records compiled by Pace are archived in a suitable, limited-access environment to 

prevent loss, damage, or deterioration by fire, flood, vermin, theft, and/or environmental 

deterioration. Records are retained for a minimum of five years unless superseded by federal, state, 

contractual, and/or accreditation requirements. These records may include, but are not limited to, 

customer data reports, calibration and maintenance of equipment, raw data from instrumentation, 

quality control documents, observations, calculations, and logbooks. These records are retained in 

order to provide for possible historical reconstruction including sampling, receipt, preparation, 

analysis, and personnel involved. TNI-related records will be made readily available to accrediting 

authorities. Access to archived data is documented and controlled by the SQM/QM or a designated 

Data Archivist. 

6.5.2. Records that are computer-generated have either a hard copy or electronic backup copy. 

Hardware and software necessary for the retrieval of electronic data is maintained with the 

applicable records. Archived electronic records are stored protected against electronic and/or 

magnetic sources. 

6.5.3.  In the event of a change in ownership, accountability or liability, reports of analyses 

performed pertaining to accreditation will be maintained per the purchase agreement. In the event of 

bankruptcy, laboratory reports and/or records will be transferred to the customer and/or the 

appropriate regulatory entity upon request. 

6.5.4. Additional information regarding archiving procedures can be found in SOP S-MN-L-106 

Data Archiving and Retrieval or its equivalent revision or replacement. 

6.6. Data Disposal 
6.6.1. Data that has been archived for the facility’s required storage time may be disposed of in a 

secure manner by shredding, returning to customer, or utilizing some other means that does not 

jeopardize data confidentiality. Records of data disposal will be archived for a minimum of five 

years unless superseded by federal, contractual, and/or accreditation requirements.  Data disposal 

includes any preliminary or final reports that are disposed. 

6.6.2. For Ohio VAP labs, all documents and data prepared or acquired in connection to VAP work 

must be retained for a period of 10 years after the data of reporting.  After 10 years, if the laboratory 

wishes to dispose of the records, the laboratory must notify the VAP agency by certified mail of such 

intent and provide the agency an opportunity to request the materials from Pace.  The documents 
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must not be disposed of until notification has been received in response to the Pace request for 

disposal. 
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7.0.   QUALITY SYSTEM AUDITS AND REVIEWS 
 

7.1. Internal Audits  
7.1.1. Responsibilities 

7.1.1.1. The SQM/QM is responsible for managing and/or conducting internal audits in 

accordance with a predetermined schedule and procedure. Since internal audits represent an 

independent assessment of laboratory functions, the auditor must be independent from laboratory 

operations to ensure objectivity.  The auditor must be trained, qualified, and familiar enough with 

the objectives, principles, and procedures of laboratory operations to be able to perform a thorough 

and effective evaluation.  The SQM/QM evaluates audit observations and verifies the completion 

of corrective actions. In addition, a periodic corporate audit will be conducted. The corporate 

audits will focus on the effectiveness of the Quality System as outlined in this manual but may also 

include other quality programs applicable to an individual laboratory. 

7.1.1.2. Additional information can be found in SOP S-MN-Q-271 Internal and External 
Audits or its equivalent revision or replacement. 

 

7.1.2. Scope and Frequency of Internal Audits  

7.1.2.1. The complete internal audit process consists of the following four sections: 1) Raw Data 

Reviews, 2) traditional Quality Systems internal audits (including SOP and method compliance), 

3) Final Report Reviews, and 4) Corrective Action Effectiveness Follow-up. 

7.1.2.2. Internal systems audits are conducted yearly at a minimum. The scope of these audits 

includes evaluation of specific analytical departments or a specific quality related system as 

applied throughout the laboratory. 

7.1.2.3. Where the identification of non-conformities or departures cast doubt on the laboratory’s 

compliance with its own policies and procedures, the lab must ensure that the appropriate areas of 

activity are audited as soon as possible.   

7.1.2.4. Certain projects may require an internal audit to ensure laboratory conformance to site 

work plans, sampling and analysis plans, QAPPs, etc. 

7.1.2.5. The laboratory, as part of their overall internal audit program, ensures that a review is 

conducted with respect to any evidence of inappropriate actions or vulnerabilities related to data 

integrity. Discovery and reporting of potential data integrity issues are handled in a confidential 

manner. All investigations that result in findings of inappropriate activity are fully documented, 

including the source of the problem, the samples and customers affected the impact on the data, the 

corrective actions taken by the laboratory, and which final reports had to be re-issued. Customers 

must be notified within 30 days after the data investigation is completed and the impact to final 

results is assessed. 

 

7.1.3. Internal Audit Reports and Corrective Action Plans 

7.1.3.1. A full description of the audit, including the identification of the operation audited, the 

date(s) on which the audit was conducted, the specific systems examined, and the observations 

noted are summarized in an internal audit report. Although other personnel may assist with the 
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performance of the audit, the SQM/QM writes and issues the internal audit report identifying 

which audit observations are deficiencies that require corrective action. 

7.1.3.2. When audit findings cast doubt on the effectiveness of the operations or on the correctness 

of validity of the laboratory’s environmental test results, the laboratory will take timely corrective 

action and notify the customer in writing within three business days, if investigations show that the 

laboratory results may have been affected. 

7.1.3.3.  Additional information can be found in SOP S-MN-Q-271 Internal and External 
Audits or its equivalent revision or replacement. 

 

7.2. External Audits 
7.2.1. Pace laboratories are audited regularly by regulatory agencies to maintain laboratory 

certifications and by customers to maintain appropriate specific protocols. 

7.2.2. External audit teams review the laboratory to assess the effectiveness of quality systems. The 

SQM/QM host the external audit team and assist in facilitation of the audit process. After the audit, the 

external auditors will prepare a formalized audit report listing deficiencies observed and follow-up 

requirements for the laboratory. The laboratory staff and supervisors develop corrective action plans to 

address any deficiencies with the guidance of the SQM/QM, who provides a written response to the 

external audit team. The SQM/QM follows-up with the laboratory staff to ensure corrective actions are 

implemented and that the corrective action was effective. 

7.3. Annual Managerial Review  
7.3.1. A managerial review of Management and Quality Systems is performed on an annual basis at 

a minimum. This allows for assessing program effectiveness and introducing changes and/or 

improvements.  Additional information can be found in SOP S-ALL-Q-015 Review of Laboratory 
Management System or its equivalent revision or replacement. 

7.3.2. The managerial review must include the following topics of discussion: 

Suitability of quality management policies and procedures  

Manager/Supervisor reports 

Internal audit results 

Corrective and preventive actions 

External assessment results 

Proficiency testing studies 

Sample capacity and scope of work changes 

Customer feedback, including complaints 

Recommendations for improvement,  

Other relevant factors, such as quality control activities, resources, and staffing. 

 

7.3.3. This managerial review must be documented for future reference by the SQM/QM and copies 

of the report are distributed to laboratory staff. Results must feed into the laboratory planning system 

and must include goals, objectives, and action plans for the coming year. The laboratory shall ensure 

that any actions identified during the review are carried out within an appropriate and agreed upon 

timescale. 
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    8.0.   CORRECTIVE ACTION 

 

Additional information can be found in SOP S-MN-Q-262 Corrective and Preventive Actions or 

its equivalent revision or replacement. 
 

During the process of sample handling, preparation, and analysis, or during review of quality control 

records, or during reviews of non-technical portions of the lab, certain occurrences may warrant the 

necessity of corrective actions. These occurrences may take the form of analyst errors, deficiencies 

in quality control, method deviations, or other unusual circumstances. The Quality System of Pace 

provides systematic procedures for the documentation, monitoring, completion of corrective actions, 

and follow-up verification of the effectiveness of these corrective actions. This can be done using 

Pace’s LabTrack system or other system that lists at a minimum, the deficiency by issue number, the 

deficiency source, responsible party, root cause, resolution, due date, and date resolved. 

 

8.1. Corrective and Preventive Action Documentation  
8.1.1. The following items are examples of sources of laboratory deviations or non-conformances that 

may warrant some form of documented corrective action: 

Internal Laboratory Non-Conformance Trends 

Proficiency Testing Sample Results 

Internal and External Audits 

Data or Records Review 

Client Complaints 

Client Inquiries 

Holding Time violations  

 

8.1.2. Documentation of corrective actions may be in the form of a comment or footnote on the final 

report that explains the deficiency (e.g., matrix spike recoveries outside of acceptance criteria) or it 

may be a more formal documentation (either paper system or computerized spreadsheet). This depends 

on the extent of the deficiency, the impact on the data, and the method or customer requirements for 

documentation.  

8.1.3. The person who discovers the deficiency or non-conformance initiates the corrective action 

documentation within the lab’s corrective action system. The documentation must include (as 

applicable): the affected projects and sample numbers, the name of the applicable Project Manager, the 

customer name, and the sample matrix involved. The person initiating the corrective action 

documentation must also list the known causes of the deficiency or non-conformance as well as any 

corrective/preventative actions that they have taken. Preventive actions must be taken in order to 

prevent or minimize the occurrence of the situation. 

8.1.4. Root Cause Analysis: Laboratory personnel and management staff will start a root cause 

analysis by going through an investigative process. During this process, the following general steps 

must be taken into account: defining the non-conformance, assigning responsibilities, determining if 

the condition is significant, and investigating the root cause of the nonconformance. General non-

conformance investigative techniques follow the path of the sample through the process looking at 

each individual step in detail. The root cause must be documented within the lab’s corrective action 

system.  
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8.1.5. Based on the root cause(s) determined the lab implements applicable corrective actions and 

verifies their effectiveness. In the event that analytical testing or results do not conform to documented 

laboratory policies or procedures Project Management will notify the customer of the situation and will 

advise of any ramifications to data quality if impacted (with the possibility of work being recalled).  

 

8.2. Corrective Action Completion  
8.2.1. Internal Laboratory Non-Conformance Trends  

8.2.1.1. There are several types of non-conformance trends that may occur in the laboratory that 

would require the initiation of a corrective action report. Laboratories may choose to initiate a 

corrective action for all instances of one or more of these categories if they so choose, however the 

intent is that each of these would be handled according to its severity; one time instances could be 

handled with a footnote or qualifier whereas a systemic problem with any of these categories may 

require an official corrective action process. These categories, as defined in the Corrective Action 

SOP are as follows: 

Login error 

Preparation Error  

Contamination  

Calibration Failure  

Internal Standard Failure  

LCS Failure  

Laboratory accident  

Spike Failure  

Instrument Failure 

Final Reporting error  

 

8.2.2. PE/PT Sample Results  

8.2.2.1. Any PT result assessed as “not acceptable” requires an investigation and applicable 

corrective actions. The operational staff is made aware of the PT failures and they are responsible 

for reviewing the applicable raw data and calibrations and list possible causes for error. The 

SQM/QM reviews their findings and initiates another external PT sample or an internal PT sample 

to try and correct the previous failure. Replacement PT results must be monitored by the SQM/QM 

and reported to the applicable regulatory authorities. 

8.2.2.2. Additional information, such as requirements regarding time frames for reporting 

failures to states, makeup PTs, and notifications of investigations, can be found in SOP S-MN-

Q-258 Proficiency Testing Program or its equivalent revision or replacement. 

8.2.3. Internal and External Audits  

8.2.3.1. The SQM/QM is responsible for documenting all audit findings and their corrective 

actions. This documentation must include the initial finding, the persons responsible for the 

corrective action, the due date for responding to the auditing body, the root cause of the finding, and 

the corrective actions needed for resolution. The SQM/QM is also responsible for providing any 

back-up documentation used to demonstrate that a corrective action has been completed. 
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8.2.4. Data Review  

8.2.4.1. In the course of performing primary and secondary review of data or in the case of raw data 

reviews (e.g., by the SQM/QM), errors may be found which require corrective actions. Any finding 

that affects the quality of the data requires some form of corrective action, which may include 

revising and re-issuing of final reports. 

8.2.5. Client Complaints  

8.2.5.1. Project Managers are responsible for issuing corrective action forms, when warranted, for 

customer complaints. As with other corrective actions, the possible causes of the problem are listed 

and the form is passed to the appropriate analyst or supervisor for investigation. After potential 

corrective actions have been determined, the Project Manager reviews the corrective action form to 

ensure all customer needs or concerns are being adequately addressed. 

8.2.6. Client Inquiries  

8.2.6.1. When an error on the customer report is discovered, the Project Manager is responsible for 

initiating a formal corrective action form that describes the failure (e.g., incorrect analysis reported, 

reporting units are incorrect, or reporting limits do not meet objectives). The Project Manager is also 

responsible for revising the final report if necessary and submitting it to the customer.  

8.2.7. Holding Time Violations   

8.2.7.1. In the event that a holding time has been missed, the analyst or supervisor must complete a 

formal corrective action form. The Project Manager and the SQM/QM must be made aware of all 

holding time violations.  

8.2.7.2. The Project Manager must contact the customer in order that appropriate decisions are 

made regarding the hold time excursion and the ultimate resolution is then documented and 

included in the customer project file. 
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9.0. GLOSSARY 
 

The source of some of the definitions is indicated previous to the actual definition (e.g., TNI, DoD). 
 

Terms and Definitions 
3P Program The Pace continuous improvement program that focuses on Process, 

Productivity, and Performance. Best Practices are identified that can be used 

by all Pace labs. 

Acceptance Criteria TNI- Specified limits placed on characteristics of an item, process, or service 

defined in requirement documents. 

Accreditation TNI- The process by which an agency or organization evaluates and 

recognizes a laboratory as meeting certain predetermined qualifications or 

standards, thereby accrediting the laboratory. 

DoD- Refers to accreditation in accordance with the DoD ELAP. 

Accreditation Body 

(AB) 

TNI- The organization having responsibility and accountability for 

environmental laboratory accreditation and which grants accreditation under 

this program. 

DoD- Entities recognized in accordance with the DoD-ELAP that are required 

to operate in accordance with ISO/IEC 17011, Conformity assessment: 
General requirements for accreditation bodies accrediting conformity 
assessment bodies.  The AB must be a signatory, in good standing, to the 

International Laboratory Accreditation Cooperation (ILAC) mutual 

recognition arrangement (MRA) that verifies, by evaluation and peer 

assessment, that its signatory members are in full compliance with ISO/IEC 

17011 and that its accredited laboratories comply with ISO/IEC 17025. 

Accuracy TNI- The degree of agreement between an observed value and an accepted 

reference value. Accuracy includes a combination of random error (precision) 

and systematic error (bias) components that are due to sampling and analytical 

operations; a data quality indicator. 

Activity, Absolute TNI- Rate of nuclear decay occurring in a body of material, equal to the 

number of nuclear disintegrations per unit time. NOTE: Activity (absolute) 

may be expressed in becquerels (Bq), curies (Ci), or disintegrations per minute 

(dpm), and multiples or submultiples of these units. 

Activity, Areic TNI- Quotient of the activity of a body of material and its associated area. 

Activity, Massic TNI- Quotient of the activity of a body of material and its mass; also called 

specific activity.  

Activity, Volumic TNI- Quotient of the activity of a body of material and its volume; also called 

activity concentration. NOTE: In this module [TNI Volume 1, Module 6], 

unless otherwise stated, references to activity shall include absolute  activity, 

areic activity, massic activity, and volumic activity. 

Activity Reference 

Date 

TNI- The date (and time, as appropriate to the half-life of the radionuclide) to 

which a reported activity result is calculated. NOTE: The sample collection 

date is most frequently used as the Activity Reference Date for environmental 

measurements, but different programs may specify other points in time for 

correction of results for decay and ingrowth. 

Aliquot DoD- A discrete, measured, representative portion of a sample taken for 

analysis. 
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American Society for 

Testing and Materials 

(ASTM) 

An international standards organization that develops and publishes voluntary 

consensus standards for a wide range of materials, products, systems and 

services. 

Analysis DoD- A combination of sample preparation and instrument determination. 

Analysis Code 

(Acode) 

All the set parameters of a test, such as Analytes, Method, Detection Limits 

and Price. 

Analysis Sequence A compilation of all samples, standards and quality control samples run during 

a specific amount of time on a particular instrument in the order they are 

analyzed.  

Analyst TNI- The designated individual who performs the “hands-on” analytical 

methods and associated techniques and who is the one responsible for 

applying required laboratory practices and other pertinent quality controls to 

meet the required level of quality. 

Analyte TNI- A substance, organism, physical parameter, property, or chemical 

constituent(s) for which an environmental sample is being analyzed. 

DoD- The specific chemicals or components for which a sample is analyzed; it 

may be a group of chemicals that belong to the same chemical family and are 

analyzed together. 

Analytical Method DoD- A formal process that identifies and quantifies the chemical components 

of interest (target analytes) in a sample.  

Analytical 

Uncertainty 

TNI- A subset of Measurement Uncertainty that includes all laboratory 

activities performed as part of the analysis. 

Aliquot DoD- A discrete, measured, representative portion of a sample taken for 

analysis. 

Annual (or Annually) Defined by Pace as every 12 months ± 30 days. 

Assessment TNI - The evaluation process used to measure or establish the performance, 

effectiveness, and conformance of an organization and/or its system to defined 

criteria (to the standards and requirements of laboratory accreditation). 

DoD- An all-inclusive term used to denote any of the following: audit, 

performance evaluation, peer review, inspection, or surveillance conducted on-

site. 

Atomic Absorption 

Spectrometer 

Instrument used to measure concentration in metals samples. 

Atomization A process in which a sample is converted to free atoms. 

Audit TNI- A systematic and independent examination of facilities, equipment, 

personnel, training, procedures, record-keeping, data validation, data 

management, and reporting aspects of a system to determine whether QA/QC 

and technical activities are being conducted as planned and whether these 

activities will effectively achieve quality objectives. DRAFT
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Batch TNI- Environmental samples that are prepared and/or analyzed together with 

the same process and personnel, using the same lot(s) of reagents. A 

preparation batch is composed of one to 20 environmental samples of the 

same quality systems matrix, meeting the above-mentioned criteria and with a 

maximum time between the start of processing of the first and last sample in 

the batch to be 24 hours. An analytical batch is composed of prepared 

environmental samples (extracts, digestates or concentrates) which are 

analyzed together as a group. An analytical batch can include prepared 

samples originating from various quality system matrices and can exceed 20 

samples. 

For South Carolina – batch is defined the same as TNI with the exception of 

an 8 hour start to finish of processing samples rather than 24 hours. 

Batch, Radiation 

Measurements (RMB) 

TNI- An RMB is composed of 1 to 20 environmental samples that are counted 

directly without preliminary physical or chemical processing that affects the 

outcome of the test (e.g., non-destructive gamma spectrometry, alpha/beta 

counting of air filters, or swipes on gas proportional detectors). The samples in 

an RMB share similar physical and chemical parameter, and analytical 

configurations (e.g., analytes, geometry, calibration, and background 

corrections). The maximum time between the start of processing of the first 

and last in an RMB is 14 calendar days. 

Bias TNI- The systematic or persistent distortion of a measurement process, which 

causes errors in one direction (i.e., the expected sample measurement is 

different from the sample’s true value).  

Blank TNI and DoD- A sample that has not been exposed to the analyzed sample 

stream in order to monitor contamination during sampling, transport, storage 

or analysis. The blank is subjected to the usual analytical and measurement 

process to establish a zero baseline or background value and is sometimes used 

to adjust or correct routine analytical results (See Method Blank). 

DoD- Blank samples are negative control samples, which typically include 

field blank samples (e.g., trip blank, equipment (rinsate) blank, and 

temperature blank) and laboratory blank samples (e.g., method blank, reagent 

blank, instrument blank, calibration blank, and storage blank). 

Blind Sample A sub-sample for analysis with a composition known to the submitter. The 

analyst/laboratory may know the identity of the sample but not its 

composition. It is used to test the analyst’s or laboratory’s proficiency in the 

execution of the measurement process. 

BNA (Base Neutral 

Acid compounds) 

A list of semi-volatile compounds typically analyzed by mass spectrometry 

methods. Named for the way they can be extracted out of environmental 

samples in an acidic, basic or neutral environment. 

BOD (Biochemical 

Oxygen Demand) 

Chemical procedure for determining how fast biological organisms use up 

oxygen in a body of water. 
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Calibration TNI- A set of operations that establish, under specified conditions, the 

relationship between values of quantities indicated by a measuring instrument 

or measuring system, or values represented by a material measure or a 

reference material, and the corresponding values realized by standards. 1) In 

calibration of support equipment, the values realized by standards are 

established through the use of reference standards that are traceable to the 

International System of Units (SI); 2) In calibration according to test methods, 

the values realized by standards are typically established through the use of 

Reference Materials that are either purchased by the laboratory with a 

certificate of analysis or purity, or prepared by the laboratory using support 

equipment that has been calibrated or verified to meet specifications. 

Calibration Curve  TNI- The mathematical relationship between the known values, such as 

concentrations, of a series of calibration standards and their instrument 

response. 

Calibration Method A defined technical procedure for performing a calibration. 

Calibration Range DoD- The range of values (concentrations) between the lowest and highest 

calibration standards of a multi-level calibration curve. For metals analysis 

with a single-point calibration, the low-level calibration check standard and the 

high standard establish the linear calibration range, which lies within the linear 

dynamic range. 

Calibration Standard TNI- A substance or reference material used for calibration. 

Certified Reference 

Material (CRM) 

TNI- Reference material accompanied by a certificate, having a value, 

measurement uncertainty, and stated metrological traceability chain to a 

national metrology institute. 

Chain of Custody An unbroken trail of accountability that verifies the physical security of 

samples, data, and records. 

Chain of Custody 

Form (COC) 

TNI- Record that documents the possession of the samples from the time of 

collection to receipt in the laboratory. This record generally includes: the 

number and type of containers; the mode of collection, the collector, time of 

collection; preservation; and requested analyses. 

Chemical Oxygen 

Demand (COD) 

A test commonly used to indirectly measure the amount of organic compounds 

in water. 

Client (referred to by 

ISO as Customer) 

Any individual or organization for whom items or services are furnished or 

work performed in response to defined requirements and expectations. 

Code of Federal 

Regulations (CFR) 

A codification of the general and permanent rules published in the Federal 

Register by agencies of the federal government. 

Comparability  An assessment of the confidence with which one data set can be compared to 

another. Comparable data are produced through the use of standardized 

procedures and techniques. 

Completeness The percent of valid data obtained from a measurement system compared to 

the amount of valid data expected under normal conditions. The equation for 

completeness is:  

 

% Completeness = (Valid Data Points/Expected Data Points)*100 
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Confirmation TNI- Verification of the identity of a component through the use of an 

approach with a different scientific principle from the original method. These 

may include, but are not limited to: second-column confirmation; alternate 

wavelength; derivatization; mass spectral interpretation; alternative detectors; 

or additional cleanup procedures. 

DoD- Includes verification of the identity and quantity of the analyte being 

measured by another means (e.g., by another determinative method, 

technology, or column).  Additional cleanup procedures alone are not 

considered confirmation techniques. 

Conformance An affirmative indication or judgment that a product or service has met the 

requirements of the relevant specifications, contract, or regulation; also the 

state of meeting the requirements. 

Congener A member of a class of related chemical compounds (e.g., PCBs, PCDDs). 

Consensus Standard DoD- A standard established by a group representing a cross-section of a 

particular industry or trade, or a part thereof. 

Continuing 

Calibration Blank 

(CCB) 

A blank sample used to monitor the cleanliness of an analytical system at a 

frequency determined by the analytical method. 

Continuing 

Calibration Check 

Compounds (CCC) 

Compounds listed in mass spectrometry methods that are used to evaluate an 

instrument calibration from the standpoint of the integrity of the system. High 

variability would suggest leaks or active sites on the instrument column. 

Continuing 

Calibration 

Verification 

DoD- The verification of the initial calibration.  Required prior to sample 

analysis and at periodic intervals. Continuing calibration verification applies to 

both external and internal standard calibration techniques, as well as to linear 

and non-linear calibration models. 

Continuing 

Calibration 

Verification (CCV) 

Standard 

Also referred to as a Calibration Verification Standard (CVS) in some 

methods, it is a standard used to verify the initial calibration of compounds in 

an analytical method. CCVs are analyzed at a frequency determined by the 

analytical method. 

Continuous Emission 

Monitor (CEM) 

A flue gas analyzer designed for fixed use in checking for environmental 

pollutants. 

Continuous 

Improvement Plan 

(CIP) 

The delineation of tasks for a given laboratory department or committee to 

achieve the goals of that department. 

Contract Laboratory 

Program (CLP) 

A national network of EPA personnel, commercial labs, and support 

contractors whose fundamental mission is to provide data of known and 

documented quality. 

Contract Required 

Detection Limit 

(CRDL) 

Detection limit that is required for EPA Contract Laboratory Program (CLP) 

contracts. 

Contract Required 

Quantitation Limit 

(CRQL) 

Quantitation limit (reporting limit) that is required for EPA Contract 

Laboratory Program (CLP) contracts. 

Control Chart A graphic representation of a series of test results, together with limits within 

which results are expected when the system is in a state of statistical control 

(see definition for Control Limit) 

DRAFT



 Document Name: 
Quality Assurance Manual   

Document Revised: June 19, 2017 
Effective Date of Final Signature 

Page 50 of 136

Document No.:  
Quality Assurance Manual Rev.19.0   

Issuing Authorities:  
Pace Mpls, MT, VM-Dul & Davis Quality Offices 

 

 

Control Limit A range within which specified measurement results must fall to verify that the 

analytical system is in control. Control limit exceedances may require 

corrective action or require investigation and flagging of non-conforming data. 

Correction DoD- Action taken to eliminate a detected non-conformity. 

Corrective Action DoD- The action taken to eliminate the causes of an existing non-conformity, 

defect, or other undesirable situation in order to prevent recurrence.  A root 

cause analysis may not be necessary in all cases. 

Corrective and 

Preventative Action 

(CAPA) 

The primary management tools for bringing improvements to the quality 

system, to the management of the quality system’s collective processes, and 

to the products or services delivered which are an output of established 

systems and processes. 

Critical Value TNI- Value to which a measurement result is compared to make a detection 

decision (also known as critical level or decision level). NOTE: The Critical 

Value is designed to give a specified low probability  of false detection in an 

analyte-free sample, which implies that a result that exceeds the Critical Value, 

gives high confidence (1 – ) that the radionuclide is actually present in the 

material analyzed. For radiometric methods,  is often set at 0.05. 

Customer DoD- Any individual or organization for which products or services are 

furnished or work performed in response to defined requirements and 

expectations.  

Data Integrity TNI- The condition that exists when data are sound, correct, and complete, and 

accurately reflect activities and requirements. 

Data Quality 

Objective (DQO) 

Systematic strategic planning tool based on the scientific method that 

identifies and defines the type, quality, and quantity of data needed to satisfy a 

specified use or end user. 

Data Reduction TNI- The process of transforming the number of data items by arithmetic or 

statistical calculation, standard curves, and concentration factors, and collating 

them into a more usable form. 

Definitive Data DoD- Analytical data of known quantity and quality.  The levels of data 

quality on precision and bias meet the requirements for the decision to be 

made.  Data that is suitable for final decision-making. 

Demonstration of 

Capability (DOC) 

TNI- A procedure to establish the ability of the analyst to generate analytical 

results of acceptable accuracy and precision. 

DoD- A procedure to establish the ability of the analyst to generate analytical 

results by a specific method that meet measurement quality objectives (e.g., 

for precision and bias). 

Department of 

Defense (DoD) 

An executive branch department of the federal government of the United 

States charged with coordinating and supervising all agencies and functions of 

the government concerned directly with national security. 

Detection Limit (DL) DoD- The smallest analyte concentration that can be demonstrated to be 

different than zero or a blank concentration with 99% confidence. At the DL, 

the false positive rate (Type 1 error) is 1%.  A DL may be used as the lowest 

concentration for reliably reporting a detection of a specific analyte in a 

specific matrix with a specific method with 99% confidence. 
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Detection Limit (DL) 

for Safe Drinking 

Water Act (SDWA) 

Compliance 

TNI- Laboratories that analyze drinking-water samples for SDWA compliance 

monitoring must use methods that provide sufficient detection capability to 

meet the detection limit requirements established in 40 CFR 141. The SDWA 

DL for radioactivity is defined in 40 CFR Part 141.25.c as the radionuclide 

concentration, which can be counted with a precision of plus or minus 100% at 

the 95% confidence level (1.96  where  is the standard deviation of the net 

counting rate of the sample). 

Deuterated 

Monitoring 

Compounds (DMCs) 

DoD- SIM specific surrogates as specified for GC/MS SIM analysis. 

Diesel Range 

Organics (DRO) 

A range of compounds that denote all the characteristic compounds that make 

up diesel fuel (range can be state or program specific). 

Digestion DoD- A process in which a sample is treated (usually in conjunction with heat 

and acid) to convert the target analytes in the sample to a more easily 

measured form. 

Document Control The act of ensuring that documents (and revisions thereto) are proposed, 

reviewed for accuracy, approved for release by authorized personnel, 

distributed properly and controlled to ensure use of the correct version at the 

location where the prescribed activity is performed. 

Documents DoD- Written components of the laboratory management system (e.g., 

policies, procedures, and instructions). 

Dry Weight The weight after drying in an oven at a specified temperature. 

Duplicate (also 

known as Replicate or 

Laboratory Duplicate) 

The analyses or measurements of the variable of interest performed identically 

on two subsamples of the same sample. The results of duplicate analyses are 

used to evaluate analytical or measurement precision but not the precision of 

sampling, preservation or storage internal to the laboratory. 

Electron Capture 

Detector (ECD) 

Device used in GC methods to detect compounds that absorb electrons (e.g., 

PCB compounds). 

Electronic Data 

Deliverable (EDD) 

A summary of environmental data (usually in spreadsheet form) which clients 

request for ease of data review and comparison to historical results. 

Eluent A solvent used to carry the components of a mixture through a stationary 

phase. 

Elute To extract, specifically, to remove (absorbed material) from an absorbent by 

means of a solvent. 

Elution A process in which solutes are washed through a stationary phase by 

movement of a mobile phase. 

Environmental Data DoD- Any measurements or information that describe environmental 

processes, locations, or conditions; ecological or health effects and 

consequences; or the performance of environmental technology. 

Environmental 

Monitoring 

The process of measuring or collecting environmental data. 

Environmental 

Protection Agency 

(EPA) 

An agency of the federal government of the United States which was created 

for the purpose of protecting human health and the environment by writing 

and enforcing regulations based on laws passed by Congress. 
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Environmental 

Sample 

A representative sample of any material (aqueous, non-aqueous, or 

multimedia) collected from any source for which determination of 

composition or contamination is requested or required. Environmental samples 

can generally be classified as follows: 

Non Potable Water ( Includes surface water, ground water, effluents,  

water treatment chemicals, and TCLP leachates or other extracts) 

Drinking Water - Delivered (treated or untreated) water designated as 

potable water 

Water/Wastewater - Raw source waters for public drinking water 

supplies, ground waters, municipal influents/effluents, and industrial 

influents/effluents 

Sludge - Municipal sludges and industrial sludges. 

Soil - Predominately inorganic matter ranging in classification from 

sands to clays. 

Waste - Aqueous and non-aqueous liquid wastes, chemical solids, and 

industrial liquid and solid wastes 

Equipment Blank A sample of analyte-free media used to rinse common sampling equipment to 

check effectiveness of decontamination procedures. 

Extracted Internal 

Standard Analyte 

Isotopically labeled analogs of analytes of interest added to all standards, 

blanks and samples analyzed. Added to samples and batch QC samples prior 

to the first step of sample extraction and to standards and instrument blanks 

prior to analysis. Used for isotope dilution methods. 

Facility A distinct location within the company that has unique certifications, 

personnel and waste disposal identifications. 

False Negative DoD- A result that fails to identify (detect) an analyte or reporting an analyte 

to be present at or below a level of interest when the analyte is actually above 

the level of interest. 

False Positive DoD- A result that erroneously identifies (detects) an analyte or reporting an 

analyte to be present above a level of interest when the analyte is actually 

present at or below the level of interest. 

Field Blank A blank sample prepared in the field by filling a clean container with reagent 

water and appropriate preservative, if any, for the specific sampling activity 

being undertaken. 

Field Measurement   Determination of physical, biological, or radiological properties, or chemical 

constituents that are measured on-site, close in time and space to the matrices 

being sampled/measured, following accepted test methods. This testing is 

performed in the field outside of a fixed-laboratory or outside of an enclosed 

structure that meets the requirements of a mobile laboratory. 

Field of Accreditation TNI- Those matrix, technology/method, and analyte combinations for which 

the accreditation body offers accreditation. 

Field of Proficiency 

Testing (FoPT) 

TNI- Matrix, technology/method, analyte combinations for which the 

composition, spike concentration ranges and acceptance criteria have been 

established by the PTPEC. 
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Finding TNI- An assessment conclusion referenced to a laboratory accreditation 

standard and supported by objective evidence that identifies a deviation from a 

laboratory accreditation standard requirement.  

DoD- An assessment conclusion that identifies a condition having a significant 

effect on an item or activity.  An assessment finding may be positive, negative, 

or neutral and is normally accompanied by specific examples of the observed 

condition.  The finding must be linked to a specific requirement (e.g., this 

standard, ISO requirements, analytical methods, contract specifications, or 

laboratory management systems requirements). 

Flame Atomic 

Absorption 

Spectrometer (FAA) 

Instrumentation used to measure the concentration of metals in an 

environmental sample based on the fact that ground state metals absorb light at 

different wavelengths. Metals in a solution are converted to the atomic state by 

use of a flame. 

Flame Ionization 

Detector (FID) 

A type of gas detector used in GC analysis where samples are passed through 

a flame which ionizes the sample so that various ions can be measured. 

Gas Chromatography 

(GC) 

Instrumentation which utilizes a mobile carrier gas to deliver an environmental 

sample across a stationary phase with the intent to separate compounds out and 

measure their retention times. 

Gas Chromatograph/ 

Mass Spectrometry 

(GC/MS) 

In conjunction with a GC, this instrumentation utilizes a mass spectrometer 

which measures fragments of compounds and determines their identity by 

their fragmentation patterns (mass spectra). 

Gasoline Range 

Organics (GRO) 

A range of compounds that denote all the characteristic compounds that make 

up gasoline (range can be state or program specific).  

Graphite Furnace 

Atomic Absorption 

Spectrometry 

(GFAA) 

Instrumentation used to measure the concentration of metals in an 

environmental sample based on the absorption of light at different wavelengths 

that are characteristic of different analytes. 

High Pressure Liquid 

Chromatography 

(HPLC) 

Instrumentation used to separate, identify and quantitate compounds based on 

retention times which are dependent on interactions between a mobile phase 

and a stationary phase. 

Holding Time TNI- The maximum time that can elapse between two specified activities. 

40 CFR Part 136- The maximum time that samples may be held prior to 

preparation and/or analysis as defined by the method and still be considered 

valid or not compromised. 

For sample prep purposes, hold times are calculated using the time of the start 

of the preparation procedure. 

DoD- The maximum time that may elapse from the time of sampling to the 

time of preparation or analysis, or from preparation to analysis, as appropriate.  

Homogeneity The degree to which a property or substance is uniformly distributed 

throughout a sample. 

Homologue One in a series of organic compounds in which each successive member has 

one more chemical group in its molecule than the next preceding member.  For 

instance, methanol, ethanol, propanol, butanol, etc., form a homologous series. 

Improper Actions DoD- Intentional or unintentional deviations from contract-specified or 

method-specified analytical practices that have not been authorized by the 

customer (e.g., DoD or DOE).  

Incremental Sampling 

Method (ISM) 

Soil preparation for large volume (1 kg or greater) samples. 
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In-Depth Data 

Monitoring 

TNI- When used in the context of data integrity activities, a review and 

evaluation of documentation related to all aspects of the data generation 

process that includes items such as preparation, equipment, software, 

calculations, and quality controls. Such monitoring shall determine if the 

laboratory uses appropriate data handling, data use and data reduction 

activities to support the laboratory’s data integrity policies and procedures. 

Inductively Coupled 

Plasma Atomic 

Emission 

Spectrometry (ICP-

AES) 

Analytical technique used for the detection of trace metals which uses plasma 

to produce excited atoms that emit radiation of characteristic wavelengths. 

Inductively Coupled 

Plasma- Mass 

Spectrometry 

(ICP/MS) 

An ICP that is used in conjunction with a mass spectrometer so that the 

instrument is not only capable of detecting trace amounts of metals and non-

metals but is also capable of monitoring isotopic speciation for the ions of 

choice. 

Infrared Spectrometer 

(IR) 

An instrument that uses infrared light to identify compounds of interest. 

Initial Calibration 

(ICAL) 

The process of analyzing standards, prepared at specified concentrations, to 

define the quantitative response relationship of the instrument to the analytes 

of interest. Initial calibration is performed whenever the results of a calibration 

verification standard do not conform to the requirements of the method in use 

or at a frequency specified in the method. 

Initial Calibration 

Blank (ICB) 

A blank sample used to monitor the cleanliness of an analytical system at a 

frequency determined by the analytical method.  This blank is specifically run 

in conjunction with the Initial Calibration Verification (ICV) where applicable. 

Initial Calibration 

Verification (ICV) 

DoD- Verifies the initial calibration with a standard obtained or prepared from 

a source independent of the source of the initial calibration standards to avoid 

potential bias of the initial calibration. 

Injection Internal 

Standard Analyte 

Isotopically labeled analogs of analytes of interest (or similar in 

physiochemical properties to the target analytes but with a distinct response) to 

be quantitated. Added to all blanks, standards, samples and batch QC after 

extraction and prior to analysis. 

Instrument Blank A clean sample (e.g., distilled water) processed through the instrumental steps 

of the measurement process; used to determine instrument contamination. 

Instrument Detection 

Limits (IDLs) 

Limits determined by analyzing a series of reagent blank analyses to obtain a 

calculated concentration.  IDLs are determined by calculating the average of 

the standard deviations of three runs on three non-consecutive days from the 

analysis of a reagent blank solution with seven consecutive measurements per 

day. 

Interference, spectral Occurs when particulate matter from the atomization scatters incident 

radiation from the source or when the absorption or emission from an 

interfering species either overlaps or is so close to the analyte wavelength that 

resolution becomes impossible. 

Interference, chemical Results from the various chemical processes that occur during atomization and 

later the absorption characteristics of the analyte. 

Internal Standard TNI and DoD- A known amount of standard added to a test portion of a 

sample as a reference for evaluating and controlling the precision and bias of 

the applied analytical method. 
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International 

Organization for 

Standardization 

(ISO) 

An international standard-setting body composed of representatives from 

various national standards organizations. 

Intermediate 

Standard Solution 

Reference solutions prepared by dilution of the stock solutions with an 

appropriate solvent.  

International System 

of Units (SI) 

The coherent system of units adopted and recommended by the General 

Conference on Weights and Measures. 

Ion Chromatography 

(IC) 

Instrumentation or process that allows the separation of ions and molecules 

based on the charge properties of the molecules.  

Isomer One of two or more compounds, radicals, or ions that contain the same number 

of atoms of the same element but differ in structural arrangement and 

properties.  For example, hexane (C6H14) could be n-hexane, 2-

methylpentane, 3-methylpentane, 2,3-dimethylbutane, 2,2-dimethylbutane. 

Laboratory A body that calibrates and/or tests. 

Laboratory Control 

Sample (LCS) 

TNI- (also known as laboratory fortified blank (LFB), spiked blank, or QC 

check sample): A sample matrix, free from the analytes of interest, spiked with 

verified known amounts of analytes or a material containing known and 

verified amounts of analytes and taken through all sample preparation and 

analytical steps of the procedure unless otherwise noted in a reference method. 

It is generally used to establish intra-laboratory or analyst-specific precision 

and bias or to evaluate the performance of all or a portion of the 

measurement system. 

Laboratory Duplicate Aliquots of a sample taken from the same container under laboratory 

conditions and processed and analyzed independently. 

Laboratory 

Information 

Management System 

(LIMS) 

DoD- The entirety of an electronic data system (including hardware and 

software) that collects, analyzes, stores, and archives electronic records and 

documents. 

LabTrack Database used by Pace to store and track corrective actions and other 

laboratory issues. 

Learning 

Management System 

(LMS) 

A web-based database used by the laboratories to track and document training 

activities. The system is administered by the corporate training department and 

each laboratory’s learn centers are maintained by a local administrator. 

Legal Chain-of-

Custody Protocols 

TNI- Procedures employed to record the possession of samples from the time 

of sampling through the retention time specified by the client or program. 

These procedures are performed at the special request of the client and include 

the use of a Chain-of-Custody (COC) Form that documents the collection, 

transport, and receipt of compliance samples by the laboratory. In addition, 

these protocols document all handling of the samples within the laboratory. 

Limit(s) of Detection 

(LOD)   

TNI- The minimum result, which can be reliably discriminated from a blank 

with predetermined confidence level. 

DoD- The smallest concentration of a substance that must be present in a 

sample in order to be detected at the DL with 99% confidence. At the LOD, 

the false negative rate (Type II error) is 1%.  A LOD may be used as the 

lowest concentration for reliably reporting a non-detect of a specific analyte in 

a specific matrix with a specific method at 99% confidence. 
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Limit(s) of 

Quantitation (LOQ) 

TNI- The minimum levels, concentrations, or quantities of a target variable 

(e.g., target analyte) that can be reported with a specified degree of confidence. 

DoD- The smallest concentration that produces a quantitative result with 

known and recorded precision and bias. For DoD/DOE projects, the LOQ 

shall be set at or above the concentration of the lowest initial calibration 

standard and within the calibration range. 

Linear Dynamic 

Range 

DoD- Concentration range where the instrument provides a linear response. 

Liquid 

chromatography/ 

tandem mass 

spectrometry 

(LC/MS/MS) 

Instrumentation that combines the physical separation techniques of liquid 

chromatography with the mass analysis capabilities of mass spectrometry.  

Lot TNI- A definite amount of material produced during a single manufacturing 

cycle, and intended to have uniform character and quality. 

Management Those individuals directly responsible and accountable for planning, 

implementing, and assessing work. 

Management System System to establish policy and objectives and to achieve those objectives. 

Manager (however 

named) 

The individual designated as being responsible for the overall operation, all 

personnel, and the physical plant of the environmental laboratory. A 

supervisor may report to the manager. In some cases, the supervisor and the 

manager may be the same individual. 

Matrix TNI- The substrate of a test sample. 

Matrix Duplicate TNI- A replicate matrix prepared in the laboratory and analyzed to obtain a 

measure of precision. 

Matrix Spike (MS) 

(spiked sample or 

fortified sample) 

TNI- A sample prepared, taken through all sample preparation and analytical 

steps of the procedure unless otherwise noted in a referenced method, by 

adding a known amount of target analyte to a specified amount of sample for 

which an independent test result of target analyte concentration is available. 

Matrix spikes are used, for example, to determine the effect of the matrix on a 

method’s recovery efficiency. 

Matrix Spike 

Duplicate (MSD) 

(spiked sample or 

fortified sample 

duplicate) 

TNI- A replicate matrix spike prepared in the laboratory and analyzed to 

obtain a measure of the precision of the recovery for each analyte. 

Measurement 

Performance Criteria 

(MPC) 

DoD- Criteria that may be general (such as completion of all tests) or specific 

(such as QC method acceptance limits) that are used by a project to judge 

whether a laboratory can perform a specified activity to the defined criteria. 

Measurement Quality 

Objective (MQO) 

TNI- The analytical data requirements of the data quality objectives are 

project- or program-specific and can be quantitative or qualitative. MQOs are 

measurement performance criteria or objectives of the analytical process. 

Examples of quantitative MQOs include statements of required analyte 

detectability and the uncertainty of the analytical protocol at a specified 

radionuclide activity, such as the action level. Examples of qualitative MQOs 

include statements of the required specificity of the analytical protocol, e.g., 

the ability to analyze for the radionuclide of interest given the presence of 

interferences. 
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Measurement System TNI- A method, as implemented at a particular laboratory, and which includes 

the equipment used to perform the test and the operator(s). 

DoD- A test method, as implemented at a particular laboratory, and which 

includes the equipment used to perform the sample preparation and test and 

the operator(s). 

Measurement 

Uncertainty 

DoD- An estimate of the error in a measurement often stated as a range of 

values that contain the true value within a certain confidence level.  The 

uncertainty generally includes many components which may be evaluated 

from experimental standard deviations based on repeated observations or by 

standard deviations evaluated from assumed probability distributions based on 

experience or other information.  For DoD/DOE, a laboratory’s Analytical 

Uncertainty (such as use of LCS control limits) can be reported as the 

minimum uncertainty.  

Method TNI- A body of procedures and techniques for performing an activity (e.g., 

sampling, chemical analysis, quantification), systematically presented in the 

order in which they are to be executed. 

Method Blank TNI- A sample of a matrix similar to the batch of associated samples (when 

available) that is free from the analytes of interest and is processed 

simultaneously with and under the same conditions as samples through all 

steps of the analytical procedures, and in which no target analytes or 

interferences are present at concentrations that impact the analytical results for 

sample analyses. 

Method Detection 

Limit (MDL) 

TNI- One way to establish a Detection Limit; defined as the minimum 

concentration of a substance that can be measured and reported with 99% 

confidence that the analyte concentration is greater than zero and is determined 

from analysis of a sample in a given matrix containing the analyte.  

Method of Standard 

Additions 

A set of procedures adding one or more increments of a standard solution to 

sample aliquots of the same size in order to overcome inherent matrix effects. 

The procedures encompass the extrapolation back to obtain the sample 

concentration. 

Minimum Detectable 

Activity (MDA) 

TNI- Estimate of the smallest true activity that ensures a specified high 

confidence, 1 – , of detection above the Critical Value, and a low probability 

 of false negatives below the Critical Value. For radiometric methods,  is 

often set at 0.05. NOTE 1: The MDS is a measure of the detection capability 

of a measurement process and as such, it is an a priori concept. It may be used 

in the selection of methods to meet specified MQOs. Laboratories may also 

calculate a “sample specific” MDA, which indicates how well the 

measurement process is performing under varying real-world measurement 

conditions, when sample-specific characteristics (e.g., interferences) may 

affect the detection capability. However, the MDA must never be used instead 

of the Critical Value as a detection threshold. NOTE 2: For the purpose of this 

Standard, the terms MDA and minimum detectable concentration (MDC) are 

equivalent. 

MintMiner Program used by Pace to review large amounts of chromatographic data to 

monitor for errors or data integrity issues. 
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Mobile Laboratory TNI- A portable enclosed structure with necessary and appropriate 

accommodation and environmental conditions for a laboratory, within which 

testing is performed by analysts.  Examples include but are not limited to 

trailers, vans, and skid-mounted structures configured to house testing 

equipment and personnel.  

National 

Environmental 

Laboratory 

Accreditation 

Conference (NELAC) 

See definition of The NELAC Institute (TNI). 

National Institute of 

Occupational Safety 

and Health (NIOSH) 

National institute charged with the provision of training, consultation and 

information in the area of occupational safety and health. 

National Institute of 

Standards and 

Technology (NIST) 

TNI- A federal agency of the US Department of Commerce’s Technology 

Administration that is designed as the United States national metrology 

institute (or NMI). 

National Pollutant 

Discharge Elimination 

System (NPDES) 

A permit program that controls water pollution by regulating point sources that 

discharge pollutants into U.S. waters. 

Negative Control Measures taken to ensure that a test, its components, or the environment do not 

cause undesired effects, or produce incorrect test results. 

Nitrogen Phosphorus 

Detector (NPD) 

A detector used in GC analyses that utilizes thermal energy to ionize an 

analyte. With this detector, nitrogen and phosphorus can be selectively 

detected with a higher sensitivity than carbon. 

Nonconformance An indication or judgment that a product or service has not met the 

requirement of the relevant specifications, contract, or regulation; also the state 

of failing to meet the requirements. 

Not Detected (ND) The result reported for a compound when the detected amount of that 

compound is less than the method reporting limit. 

Operator Aid DoD- A technical posting (such as poster, operating manual, or notepad) that 

assists workers in performing routine tasks.  All operator aids must be 

controlled documents (i.e., a part of the laboratory management system). 

Performance Based 

Measurement System 

(PBMS) 

An analytical system wherein the data quality needs, mandates or limitations 

of a program or project are specified and serve as criteria for selecting 

appropriate test methods to meet those needs in a cost-effective manner. 

Physical Parameter TNI- A measurement of a physical characteristic or property of a sample as 

distinguished from the concentrations of chemical and biological components. 

Photo-ionization 

Detector (PID) 

An ion detector which uses high-energy photons, typically in the ultraviolet 

range, to break molecules into positively charged ions. 

Polychlorinated 

Biphenyls (PCB) 

A class of organic compounds that were used as coolants and insulating fluids 

for transformers and capacitors. The production of these compounds was 

banned in the 1970’s due to their high toxicity. 

Positive Control Measures taken to ensure that a test and/or its components are working 

properly and producing correct or expected results from positive test subjects. 

Post-Digestion Spike A sample prepared for metals analyses that has analytes spike added to 

determine if matrix effects may be a factor in the results. 

Power of Hydrogen 

(pH) 

The measure of acidity or alkalinity of a solution. 
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Practical Quantitation 

Limit (PQL) 

Another term for a method reporting limit. The lowest reportable 

concentration of a compound based on parameters set up in an analytical 

method and the laboratory’s ability to reproduce those conditions. 

Precision TNI- The degree to which a set of observations or measurements of the same 

property, obtained under similar conditions, conform to themselves; a data 

quality indicator. Precision is usually expressed as standard deviation, variance 

or range, in either absolute or relative terms. 

Preservation TNI and DoD- Any conditions under which a sample must be kept in order to 

maintain chemical, physical, and/or biological integrity prior to analysis. 

Primary Accreditation 

Body (Primary AB) 

TNI- The accreditation body responsible for assessing a laboratory’s total 

quality system, on-site assessment, and PT performance tracking for fields of 

accreditation. 

Procedure TNI- A specified way to carry out an activity or process.  Procedures can be 

documented or not. 

Proficiency Testing 

(PT) 

TNI- A means to evaluate a laboratory’s performance under controlled 

conditions relative to a given set of criteria, through analysis of unknown 

samples provided by an external source. 

Proficiency Testing 

Program (PT 

Program) 

TNI- The aggregate of providing rigorously controlled and standardized 

environmental samples to a laboratory for analysis, reporting of results, 

statistical evaluation of the results and the collective demographics and results 

summary of all participating laboratories. 

Proficiency Testing 

Provider (PT 

Provider) 

TNI- A person or organization accredited by a TNI-approved Proficiency 

Testing Provider Accreditor to operate a TNI-compliant PT Program. 

Proficiency Testing 

Provider Accreditor 

(PTPA) 

TNI- An organization that is approved by TNI to accredit and monitor the 

performance of proficiency testing providers. 

Proficiency Testing 

Reporting Limit 

(PTRL) 

TNI- A statistically derived value that represents the lowest acceptable 

concentration for an analyte in a PT sample, if the analyte is spiked into the PT 

sample. The PTRLs are specified in the TNI FoPT tables. 

Proficiency Testing 

Sample (PT) 

TNI- A sample, the composition of which is unknown to the laboratory, and is 

provided to test whether the laboratory can produce analytical results within 

the specified acceptance criteria. 

Proficiency Testing 

(PT) Study 

TNI- a) Scheduled PT Study: A single complete sequence of circulation and 

scoring of PT samples to all participants in a PT program. The study must 

have the same pre-defined opening and closing dates for all participants; b) 

Supplemental PT Study: A PT sample that may be from a lot previously 

released by a PT Provider that meets the requirements for supplemental PT 

samples given in Volume 3 of this Standard [TNI] but that does not have a 

pre-determined opening date and closing date. 

Proficiency Testing 

Study Closing Date 

TNI- a) Scheduled PT Study: The calendar date by which all participating 

laboratories must submit analytical results for a PT sample to a PT Provider; 

b) Supplemental PT Study: The calendar date a laboratory submits the results 

for a PT sample to the PT Provider. 

Proficiency Testing 

Study Opening Date 

TNI- a) Scheduled PT Study: The calendar date that a PT sample is first made 

available to all participants of the study by a PT Provider; b) Supplemental PT 

Study: The calendar date the PT Provider ships the sample to a laboratory. 
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Protocol TNI- A detailed written procedure for field and/or laboratory operation (e.g., 

sampling, analysis) that must be strictly followed. 

Qualitative Analysis DoD- Analysis designed to identify the components of a substance or mixture. 

Quality Assurance 

(QA) 

TNI- An integrated system of management activities involving planning, 

implementation, assessment, reporting and quality improvement to ensure that 

a process, item, or service is of the type and quality needed and expected by 

the client. 

Quality Assurance 

Manual (QAM) 

A document stating the management policies, objectives, principles, 

organizational structure and authority, responsibilities, accountability, and 

implementation of an agency, organization, or laboratory, to ensure the quality 

of its product and the utility of its product to its users. 

Quality Assurance 

Project Plan (QAPP) 

A formal document describing the detailed quality control procedures by 

which the quality requirements defined for the data and decisions pertaining to 

a specific project are to be achieved. 

Quality Control (QC) TNI- The overall system of technical activities that measures the attributes and 

performance of a process, item, or service against defined standards to verify 

that they meet the stated requirements established by the customer; operational 

techniques and activities that are used to fulfill requirements for quality; also 

the system of activities and checks used to ensure that measurement systems 

are maintained within prescribed limits, providing protection against “out of 

control” conditions and ensuring that the results are of acceptable quality. 

Quality Control 

Sample (QCS) 

TNI- A sample used to assess the performance of all or a portion of the 

measurement system. One of any number of samples, such as Certified 

Reference Materials, a quality system matrix fortified by spiking, or actual 

samples fortified by spiking, intended to demonstrate that a measurement 

system or activity is in control. 

Quality Manual TNI- A document stating the management policies, objectives, principles, 

organizational structure and authority, responsibilities, accountability, and 

implementation of an agency, organization, or laboratory, to ensure the quality 

of its product and the utility of its product to its users. 

Quality System TNI and DoD- A structured and documented management system describing 

the policies, objectives, principles, organizational authority, responsibilities, 

accountability, and implementation plan of an organization for ensuring 

quality in its work processes, products (items), and services. The quality 

system provides the framework for planning, implementing, and assessing 

work performed by the organization and for carrying out required quality 

assurance and quality control activities. DRAFT
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Quality System 

Matrix  

TNI and DoD- These matrix definitions shall be used for purposes of batch 

and quality control requirements and may be different from a field of 

accreditation matrix: 

Air and Emissions:  Whole gas or vapor samples including those 

contained in flexible or rigid wall containers and the extracted 

concentrated analytes of interest from a gas or vapor that are collected 

with a sorbant tube, impinger solution, filter, or other device 

Aqueous: Any aqueous sample excluded from the definition of 

Drinking Water or Saline/Estuarine. Includes surface water, 

groundwater effluents, and TCLP or other extracts. 

Biological Tissue:  Any sample of a biological origin such as fish 

tissue, shellfish or plant material. Such samples shall be grouped 

according to origin. 

Chemical Waste:  A product or by-product of an industrial process 

that results in a matrix not previously defined. 

Drinking Water: Any aqueous sample that has been designated a 

potable or potentially potable water source. 

Non-aqueous liquid:  Any organic liquid with <15% settleable solids 

Saline/Estuarine:  Any aqueous sample from an ocean or estuary, or 

other salt water source such as the Great Salt Lake. 

Solids:  Includes soils, sediments, sludges, and other matrices with 

>15% settleable solids. 

Quantitation Range DoD- The range of values (concentrations) in a calibration curve between the 

LOQ and the highest successively analyzed initial calibration standard used to 

relate instrument response to analyte concentration. The quantitation range 

(adjusted for initial sample volume/weight, concentration/dilution and final 

volume) lies within the calibration range. 

Quantitative Analysis DoD- Analysis designed to determine the amounts or proportions of the 

components of a substance. 

Random Error The EPA has established that there is a 5% probability that the results obtained 

for any one analyte will exceed the control limits established for the test due to 

random error. As the number of compounds measured increases in a given 

sample, the probability for statistical error also increases. 

Raw Data TNI- The documentation generated during sampling and analysis.  This 

documentation includes, but is not limited to, field notes, electronic data, 

magnetic tapes, untabulated sample results, QC sample results, print outs of 

chromatograms, instrument outputs, and handwritten records. 

Reagent Blank 

(method reagent 

blank) 

A sample consisting of reagent(s), without the target analyte or sample matrix, 

introduced into the analytical procedure at the appropriate point and carried 

through all subsequent steps to determine the contribution of the reagents and 

of the involved analytical steps. 

Reagent Grade Analytical reagent (AR) grade, ACS reagent grade, and reagent grade are 

synonymous terms for reagents that conform to the current specifications of 

the Committee on Analytical Reagents of the American Chemical Society. 

Records DoD- The output of implementing and following management system 

documents (e.g., test data in electronic or hand-written forms, files, and 

logbooks). 
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Reference Material TNI- Material or substance one or more of whose property values are 

sufficiently homogenized and well established to be used for the calibration of 

an apparatus, the assessment of a measurement method, or for assigning values 

to materials. 

Reference Method TNI- A published method issued by an organization generally recognized as 

competent to do so. (When the ISO language refers to a “standard method”, 

that term is equivalent to “reference method”). When a laboratory is required 

to analyze by a specified method due to a regulatory requirement, the 

analyte/method combination is recognized as a reference method. If there is no 

regulatory requirement for the analyte/method combination, the 

analyte/method combination is recognized as a reference method if it can be 

analyzed by another reference method of the same matrix and technology. 

Reference Standard   TNI- Standard used for the calibration of working measurement standards in a 

given organization or at a given location. 

Relative Percent 

Difference (RPD) 

A measure of precision defined as the difference between two measurements 

divided by the average concentration of the two measurements. 

Reporting Limit (RL) The level at which method, permit, regulatory and customer-specific 

objectives are met. The reporting limit may never be lower than the Limit of 

Detection (i.e., statistically determined MDL). Reporting limits are corrected 

for sample amounts, including the dry weight of solids, unless otherwise 

specified. There must be a sufficient buffer between the Reporting Limit and 

the MDL. 

DoD- A customer-specified lowest concentration value that meets project 

requirements for quantitative data with known precision and bias for a specific 

analyte in a specific matrix. 

Reporting Limit 

Verification Standard 

(RLVS) 

A standard analyzed at the reporting limit for an analysis to verify the 

laboratory’s ability to report to that level. 

Representativeness A quality element related to the ability to collect a sample reflecting the 

characteristics of the part of the environment to be assessed. Sample 

representativeness is dependent on the sampling techniques specified in the 

project work plan. 

Requirement Denotes a mandatory specification; often designated by the term “shall”. 

Retention Time The time between sample injection and the appearance of a solute peak at the 

detector. 

Revocation TNI- The total or partial withdrawal of a laboratory’s accreditation by an 

accreditation body. 

Sample Portion of material collected for analysis, identified by a single, unique 

alphanumeric code. A sample may consist of portions in multiple containers, if 

a single sample is submitted for multiple or repetitive analysis.  

Sample Condition 

Upon Receipt Form 

(SCURF) 

Form used by sample receiving personnel to document the condition of sample 

containers upon receipt to the laboratory (used in conjunction with a COC). 

Sample Delivery 

Group (SDG) 

A unit within a single project that is used to identify a group of samples for 

delivery. An SDG is a group of 20 or fewer field samples within a project, 

received over a period of up to 14 calendar days. Data from all samples in an 

SDG are reported concurrently. 
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Sample Receipt Form 

(SRF) 

Letter sent to the client upon login to show the tests requested and pricing. 

Sample Tracking   Procedures employed to record the possession of the samples from the time of 

sampling until analysis, reporting and archiving. These procedures include the 

use of a chain-of-custody form that documents the collection, transport, and 

receipt of compliance samples to the laboratory. In addition, access to the 

laboratory is limited and controlled to protect the integrity of the samples. 

Sampling TNI- Activity related to obtaining a representative sample of the object of 

conformity assessment, according to a procedure. 

Selected Ion 

Monitoring (SIM) 

A mode of analysis in mass spectrometry where the detector is set to scan over 

a very small mass range, typically one mass unit. The narrower the range, the 

more sensitive the detector. 

DoD- Using GC/MS, characteristic ions specific to target compounds are 

detected and used to quantify in applications where the normal full scan mass 

spectrometry results in excessive noise. 

Selectivity TNI- The ability to analyze, distinguish, and determine a specific analyte or 

parameter from another component that may be a potential interferent or that 

may behave similarly to the target analyte or parameter within the 

measurement system. 

Sensitivity TNI- The capability of a method or instrument to discriminate between 

measurement responses representing different levels (e.g., concentrations) of a 

variable of interest. 

Serial Dilution The stepwise dilution of a substance in a solution.  

Shall Denotes a requirement that is mandatory whenever the criterion for 

conformance with the specification requires that there be no deviation. This 

does not prohibit the use of alternative approaches or methods for 

implementing the specification as long as the requirement is fulfilled. 

Should Denotes a guideline or recommendation whenever noncompliance with the 

specification is permissible. 

Signal-to-Noise Ratio 

(S/N) 

DoD- A measure of signal strength relative to background noise.  The average 

strength of the noise of most measurements is constant and independent of the 

magnitude of the signal.  Thus, as the quantity being measured (producing the 

signal) decreases in magnitude, S/N decreases and the effect of the noise on 

the relative error of a measurement increases. 

Source Water TNI- When sampled for drinking water compliance, untreated water from 

streams, rivers, lakes, or underground aquifers, which is used to supply private 

and public drinking water supplies. 

Spike A known mass of target analyte added to a blank sample or sub-sample; used 

to determine recovery efficiency or for other quality control purposes. 

Standard (Document) TNI- The document describing the elements of a laboratory accreditation that 

has been developed and established within the consensus principles of 

standard setting and meets the approval requirements of standard adoption 

organizations procedures and policies. 

Standard (Chemical) Standard samples are comprised of a known amount of standard reference 

material in the matrix undergoing analysis. A standard reference material is a 

certified reference material produced by US NIST and characterized for 

absolute content, independent of analytical test method. 

DRAFT



 Document Name: 
Quality Assurance Manual   

Document Revised: June 19, 2017 
Effective Date of Final Signature 

Page 64 of 136

Document No.:  
Quality Assurance Manual Rev.19.0   

Issuing Authorities:  
Pace Mpls, MT, VM-Dul & Davis Quality Offices 

 

 

Standard Blank (or 

Reagent Blank) 

A calibration standard consisting of the same solvent/reagent matrix used to 

prepare the calibration standards without the analytes. It is used to construct 

the calibration curve by establishing instrument background. 

Standard Method A test method issued by an organization generally recognized as competent to 

do so. 

Standard Operating 

Procedure (SOP) 

TNI- A written document that details the method for an operation, analysis, or 

action with thoroughly prescribed techniques and steps. SOPs are officially 

approved as the methods for performing certain routine or repetitive tasks. 

Standard Reference 

Material (SRM) 

A certified reference material produced by the US NIST or other equivalent 

organization and characterized for absolute content, independent of 

analytical method. 

Statement of 

Qualifications (SOQ) 

A document that lists information about a company, typically the 

qualifications of that company to compete on a bid for services. 

Stock Standard A concentrated reference solution containing one or more analytes prepared 

in the laboratory using an assayed reference compound or purchased from a 

reputable commercial source. 

 

Storage Blank DoD- A sample of analyte-free media prepared by the laboratory and retained 

in the sample storage area of the laboratory.  A storage blank is used to record 

contamination attributable to sample storage at the laboratory. 

Supervisor The individual(s) designated as being responsible for a particular area or 

category of scientific analysis. This responsibility includes direct day-to-day 

supervision of technical employees, supply and instrument adequacy and 

upkeep, quality assurance/quality control duties and ascertaining that technical 

employees have the required balance of education, training and experience to 

perform the required analyses. 

Surrogate DoD- A substance with properties that mimic the analyte of interest. It is 

unlikely to be found in environmental samples and is added to them for quality 

control purposes. 

Suspension TNI- The temporary removal of a laboratory’s accreditation for a defined 

period of time, which shall not exceed 6 months or the period of accreditation, 

whichever is longer, in order to allow the laboratory time to correct 

deficiencies or area of non-conformance with the Standard. 

Systems Audit An on-site inspection or assessment of a laboratory’s quality system. 

Target Analytes DoD- Analytes or chemicals of primary concern identified by the customer on 

a project-specific basis. 

Technical Director Individual(s) who has overall responsibility for the technical operation of the 

environmental testing laboratory. 

Technology TNI- A specific arrangement of analytical instruments, detection systems, 

and/or preparation techniques. 

Test A technical operation that consists of the determination of one or more 

characteristics or performance of a given product, material, equipment, 

organism, physical phenomenon, process or service according to a specified 

procedure. The result of a test is normally recorded in a document sometimes 

called a test report or a test certificate. 

Test Method DoD- A definitive procedure that determines one or more characteristics of a 

given substance or product. 
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Test Methods for 

Evaluating Solid 

Waste, Physical/ 

Chemical (SW-846) 

EPA Waste’s official compendium of analytical and sampling methods that 

have been evaluated and approved for use in complying with RCRA 

regulations. 

Test Source TNI- A radioactive source that is tested, such as a sample, calibration standard, 

or performance check source. A Test Source may also be free of radioactivity, 

such as a Test Source counted to determine the subtraction background, or a 

short-term background check. 

The NELAC Institute 

(TNI) 

A non-profit organization whose mission is to foster the generation of 

environmental data of known and documented quality through an open, 

inclusive, and transparent process that is responsive to the needs of the 

community. Previously known as NELAC (National Environmental 

Laboratory Accreditation Conference). 

Total Petroleum 

Hydrocarbons (TPH) 

A term used to denote a large family of several hundred chemical compounds 

that originate from crude oil. Compounds may include gasoline components, 

jet fuel, volatile organics, etc. 

Toxicity 

Characteristic 

Leaching Procedure 

(TCLP) 

A solid sample extraction method for chemical analysis employed as an 

analytical method to simulate leaching of compounds through a landfill. 

Traceability TNI- The ability to trace the history, application, or location of an entity by 

means of recorded identifications. In a calibration sense, traceability relates 

measuring equipment to national or international standards, primary standards, 

basic physical conditions or properties, or reference materials. In a data 

collection sense, it relates calculations and data generated throughout the 

project back to the requirements for the quality of the project. 

Training Document A training resource that provides detailed instructions to execute a specific 

method or job function.  

Trip Blank This blank sample is used to detect sample contamination from the container 

and preservative during transport and storage of the sample. A cleaned sample 

container is filled with laboratory reagent water and the blank is stored, 

shipped, and analyzed with its associated samples. 

Tuning A check and/or adjustment of instrument performance for mass spectrometry 

as required by the method. 

Ultraviolet 

Spectrophotometer 

(UV) 

Instrument routinely used in quantitative determination of solutions of 

transition metal ions and highly conjugated organic compounds.  

Uncertainty, Counting TNI- The component of Measurement Uncertainty attributable to the random 

nature of radioactive decay and radiation counting (often estimated as the 

square root of observed counts (MARLAP). Older references sometimes refer 

to this parameter as Error, Counting Error or Count Error (c.f., Total 

Uncertainty). 
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Uncertainty, 

Expanded 

TNI- The product of the Standard Uncertainty and a coverage factor, k, which 

is chosen to produce an interval about the result that has a high probability of 

containing the value of the measurand (c.f., Standard Uncertainty). NOTE: 

Radiochemical results are generally reported in association with the Total 

Uncertainty. Either if these estimates of uncertainty can be reported as the 

Standard Uncertainty (one-sigma) or as an Expanded Uncertainty (k-sigma, 

where k  > 1). 

Uncertainty, 

Measurement  

TNI- Parameter associated with the result of a measurement that characterizes 

the dispersion of the values that could reasonably be attributed to the 

measurand. 

Uncertainty, Standard TNI- An estimate of the Measurement Uncertainty expressed as a standard 

deviation (c.f., Expanded Uncertainty). 

Uncertainty, Total TNI- An estimate of the Measurement Uncertainty that accounts for 

contributions from all significant sources of uncertainty associated with the 

analytical preparation and measurement of a sample. Such estimates are also 

commonly referred to as Combined Standard Uncertainty or Total Propagated 

Uncertainty, and in some older references as the Total Propagated Error, 

among other similar items (c.f., Counting Uncertainty). 

Unethical actions DoD- Deliberate falsification of analytical or quality control results where 

failed method or contractual requirements are made to appear acceptable. 

United States 

Department of 

Agriculture (USDA) 

A department of the federal government that provides leadership on food, 

agriculture, natural resources, rural development, nutrition and related issues 

based on public policy, the best available science, and effective management. 

United States 

Geological Survey 

(USGS) 

Program of the federal government that develops new methods and tools to 

supply timely, relevant, and useful information about the Earth and its 

processes. 

Unregulated 

Contaminant 

Monitoring Rule 

(UCMR) 

EPA program to monitor unregulated contaminants in drinking water.  

Validation DoD- The confirmation by examination and provision of objective evidence 

that the particular requirements for a specific intended use are fulfilled. 

Verification TNI- Confirmation by examination and objective evidence that specified 

requirements have been met. In connection with the management of measuring 

equipment, verification provides a means for checking that the deviations 

between values indicated by a measuring instrument and corresponding known 

values of a measured quantity are consistently smaller than the maximum 

allowable error defined in a standard, regulation or specification peculiar to the 

management of the measuring equipment.  

Voluntary Action 

Program (VAP) 

A program of the Ohio EPA that gives individuals a way to investigate 

possible environmental contamination, clean it up if necessary and receive a 

promise from the State of Ohio that no more cleanup is needed. 

Whole Effluent 

Toxicity (WET) 

The aggregate toxic effect to aquatic organisms from all pollutants contained 

in a facility’s wastewater (effluent). 
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11.0.   REVISIONS 

The Pace Corporate Environmental Quality Office files an electronic version of a Microsoft Word 

document with tracked changes detailing all revisions made to previous versions of the Quality 

Assurance Manual. This document is available upon request. All current revisions are summarized in the 

table below. 

Document Number Reason for Change Date 

Quality Assurance 

Manual 19.0 

General: made administrative edits that do not affect the policies or 

procedures within the document (including revising company name to Pace 

Analytical Services, LLC). 

Cover page: removed corporate approval signature lines. 

Implemented QAM 19.0 SOT. 

 

25May2017 
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ATTACHMENT I - QUALITY CONTROL CALCULATIONS
 

PERCENT RECOVERY (%REC) 
 

100*
)(

%
TrueValue

SampleConcMSConcREC  

 

  NOTE: The SampleConc is zero (0) for the LCS and Surrogate Calculations 

 

PERCENT DIFFERENCE (%D) 
 

100*%
TrueValue

TrueValuelueMeasuredVaD  

 

where: 

TrueValue = Amount spiked (can also be the CF or RF of the ICAL Standards) 

Measured Value = Amount measured (can also be the CF or RF of the CCV) 

 

PERCENT DRIFT 

100*%
ionlConcentrtTheoretica

tionlConcentraTheoreticaionConcentratCalculatedDrift

RELATIVE PERCENT DIFFERENCE (RPD) 
 

100*
2/)21(

|)21(|

RR
RRRPD  

 

where: 

R1 =  Result Sample 1 

R2 =  Result Sample 2 

 

 

CORRELATION COEFFICIENT (R) 
 

 

CorrCoeff = 

 With: N Number of standard samples involved in the calibration 

  i Index for standard samples 

  Wi Weight factor of the standard sample no. i 

  Xi X-value of the standard sample no. i 

  X(bar) Average value of all x-values 

  Yi Y-value of the standard sample no. i 

  Y(bar) Average value of all y-values 

N

i
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ATTACHMENT I - QUALITY CONTROL CALCULATIONS (CONTINUED)
 

 STANDARD DEVIATION (S) 

n

i

i

n
XX

S
1

2

)1(

)(

   where: 

   n =  number of data points 

   Xi =  individual data point 

   X =  average of all data points 

 

 

 

 AVERAGE (X) 
 

n

X
X

i

n
i

1
 

 

   where: 

   n =  number of data points 

   Xi =  individual data point 

 

 

 

 RELATIVE STANDARD DEVIATION (RSD) 
 

100*
X
SRSD  

 

   where: 

   S =  Standard Deviation of the data points 

   X =  average of all data points 
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ATTACHMENT IIA - MINNEAPOLIS LABORATORY ORGANIZATIONAL CHART (CURRENT AS OF ISSUE DATE)  

 

 

 
 DRAFT



 Document Name: 
Quality Assurance Manual   

Document Revised: June 19, 2017 
Effective Date of Final Signature 

Page 72 of 136

Document No.:  
Quality Assurance Manual Rev.19.0   

Issuing Authorities:  
Pace Mpls, MT, VM-Dul & Davis Quality Offices 

 

 

ATTACHMENT IIB - MONTANA LABORATORY ORGANIZATIONAL CHART (CURRENT AS OF ISSUE DATE)
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ATTACHMENT IIC - VIRGINIA AND DULUTH LABORATORY ORGANIZATIONAL CHART (CURRENT AS OF 
ISSUE DATE)
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ATTACHMENT IID- DAVIS LABORATORY ORGANIZATIONAL CHART (CURRENT AS OF ISSUE DATE)
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ATTACHMENT III- CORPORATE ORGANIZATIONAL CHART (CURRENT AS OF ISSUE DATE)
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ATTACHMENT IVA - MINNEAPOLIS EQUIPMENT LIST (CURRENT AS OF ISSUE DATE)

Instrument ID Serial # Manufacturer Model#

GC 10AIR0 CN10429060 Agilent Technologies 6890N 

MS 10AIR0 US43146819 Agilent Technologies 5973 Network 

Concentrator 1343 Entech Instruments, Inc. 7100A 

GC 10AIR5 2843A20766 HP 5890 

GC 10AIR7 CN10429056 Agilent Technologies 6890N 

MS 10AIR7 US43146821 Agilent Technologies 5973 Network 

Concentrator 10AIR7 1298 Entech Instruments, Inc. 7100A 

GC 10AIR9 US00002531 Agilent Technologies G1530A 

Headspace Sampler 10AIR9 IT00507022 Agilent Technologies G1888 

GC 10AIRA US00034289 ALS Ready 6890A 

Concentrator 10AIRA 1150 Entech Instruments, Inc. 7100A 

MS 10AIRB US44621387 Agilent Technologies 5973 inert 

GC 10AIRB CN10517058 Agilent Technologies 6890 

Concentrator 10AIRB U22038 Markes Unity2 

Autosampler 10AIRB GB00g-10131/GBOOH-70106 Markes 
CIA Advantage/CIA 
Satellite 

GC 10AIRD CN10742037 Agilent Technologies 7890A 

MS 10AIRD US73317788 Agilent Technologies 5975C 

Concentrator 10AIRD 1563 Entech Instruments, Inc. 7100A 

Autosampler 10AIRE CN10020012 Agilent Technologies 7693 

MS 10AIRE US10407503 Agilent Technologies 5975C 

GC 10AIRE CN10241030 Agilent Technologies 7890A 

Thermal Desorber 10AIRE L1009271 Perkin Elmer Turbomatrix 650 

Canister Autosampler AIR7T1 1240 Entech Instruments, Inc. 7016 CA 

Canister Autosampler AIR7T2 1069 Entech Instruments, Inc. 7016 CA 

Canister Autosampler AIRBT1 1239 Entech Instruments, Inc. 7016 CA 

Canister Autosampler AIRBT2 1158 Entech Instruments, Inc. 7016 CA 

Canister Autosampler AIR0T1 1068 Entech Instruments, Inc. 7016 CA 

Canister Autosampler AIR0T3 1141 Entech Instruments, Inc. 7016 CA 

Canister Autosampler AIRD 1284 Entech Instruments, Inc. 7016 CA 

Canister Autosampler AIRD 1283 Entech Instruments, Inc. 7016 CA 

Can Cleaning Rack Rack 1 NA Pace NA 

Can Cleaning Rack Rack 2 NA Pace NA 

Can Cleaning Rack Rack 3 NA Pace NA 

Refrigerator/Freezer A4 DK25BZ Keystone KSTRC312AW 

Refrigerator  A2 610000207 Igloo NA 

Oven 10AIR10 149432 Despatch LDB Series 

Refrigerator  A3 49353-491 
Jewett Laboratory 
Refrigerator LR55B 

Tube Conditioner/Dry 
Purger 10AIR24 820R4051501 Perkin Elmer Turbomatrix TC220 
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ATTACHMENT IVA - MINNEAPOLIS EQUIPMENT LIST CONT. (CURRENT AS OF ISSUE DATE)
GCMS 10AIRG US00040933 NA 6890A 

GC 10AIRH CN10803059 Agilent Technologies 7890A 

MS 10AIRH US80848612 Agilent Technologies 5975C 

Preconcentrator 10AIRH 1450 Entech Instruments, Inc. 7200 

Autosampler 10AIRH 1586 Entech Instruments, Inc. 7016D 

Autosampler 10AIRH 1579 Entech Instruments, Inc. 7016D 

Freezer H2 80200474 Kenmore NA 

Freezer H1 1206544 NA NA 

GCMS 10MSHR09 US10544001 Agilent 6890N 

GCMS 10MSHR09 P669 Waters/Micromass  Autospec Premier 

GCMS 10MSHR06 US00033386 Agilent 6890A 

GCMS 10MSHR06 M496 Waters/Micromass  Autospec Ultima 

GCMS 10MSHR10 320080085 Thermo Scientific  Trace GC Ultra 

GCMS 10MSHR10 320080086 Thermo Scientific  Trace GC Ultra 

GCMS 10MSHR10 03067M Thermo Scientific  
DFS High Resolution 
Magnetic Sector MS 

GCMS 10MSHR12 P808 Waters/Micromass  Autospec Premier 

GCMS  10MSHR12 CN10471195 Agilent NA 

GCMS 10MSHR12 CN11301038 Agilent NA 

GCMS 10MSHR05 US00036565 Agilent 6890A 

GCMS 10MSHR05 M488 Waters/Micromass  Autospec Ultima 

LC-MS/MS 10LCMS01 V23210806 NA NA 

LC-MS/MS 10LCMS02 V1390304 NA NA 

Refrigerator DP1 950804979 Kenmore 564.9932910 

Freezer DP1 950804979 Kenmore 564.9932910 

Freezer DP2 W834049450 Kenmore Elite NA 

Micro 100 Turbidimeter 10HR14 201309191 Scientific Inc. Micro 100 Turbidimeter 

Microwave extraction 10HR13 M09903 CEM MarsXpress 

N-EVAP N-EVAP 1 4140 Organomation 112 

N-EVAP N-EVAP 2 7385 Organomation 112 

N-EVAP N-EVAP 3 11675 Organomation 112 

Accelerated Solvent 
Extractor 10HR12 1020363 ACE 200 

N-EVAP DW1 57966 Organomation 8125 

N-EVAP DW2 57529 Organomation 8125 

N-EVAP N-EVAP 4 57964 Organomation 8125 

N-EVAP N-EVAP 5 57410 Organomation 8125 

N-EVAP N-EVAP 6 57527 Organomation 8125 

Oven DP4 O06M-568117-RM Lindberg Blue GO1340A-1 

Freezer DP5 EWR223703 Kenmore NA 
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ATTACHMENT IVA - MINNEAPOLIS EQUIPMENT LIST CONT. (CURRENT AS OF ISSUE DATE) 
ICPMS 10ICM3 SN-01298-C Thermo Scientific Xseries 2 

ICPMS 10ICM8 5P13142395 Aglient 7700 G3281A 

ICPMS 10ICM9 JP12412084 Aglient 7700 G3281A 

ICPMS 10ICMB JP16120262 Agilent ICPM 7800 

ICP 10ICP4 MY14160002 Agilent Technologies 700 Series-ICP-OES 

ICP 10ICP5 MY15180003 Agilent Technologies 5100 -ICP-OES 

Mercury Analyzer  10HG3 111003QTA Cetac Quick Trace M-7500 

Mercury Autosampler 10HG3 061005A520 ASX-520  MAS Ver w/Diluter 

Mercury Analyzer 10HG4 06201Q76 Cetac   M7600 

Mercury Autosampler 10HG4 061289A520 Cetac AX-520 

Mercury Analyzer 10HG08 US15254007 Cetac   M7600 

Mercury Autosampler 10HG08 0315134A520 Cetac ASX-520 

Hot Block 10MET02 6266CECW2910 Environmental Express SC154 

Hot Block 10MET04 6083CECW2815 Environmental Express NA 

Hot Block 10MET08 8031CECW3358 Environmental Express NA 

Hot Block 10MET10 8031CECW3346 Environmental Express NA 

Hot Block 10MET22 5388CEC2469 Environmental Express SC154 

Hot Block 10MET23 8708CECW3720 Environmental Express SC154 

Hot Block 10MET26 8793CECW3764 Environmental Express SC154 

Tumbler 10MET06 1306251 Associated Design & Mfg. Co. 3740-24BRE 

Hot Block 10MET09 8031CECW3342 Environmental Express NA 

Hot Plate 10MP02 NA Cole Parmer NA 

Hot Plate 10MP03 NA Cole Parmer NA 

TCLP agitator/tumbler 10MET34 0685RKME0010 Analytical Testing Corp DC-20 

Hot Plate/hot block 10MET35 1.07397E+12 Thermolyne HP47135 

Turbidity Meter 10MP04 08040C029534 Hach 2100P 

pH meter 10MP05 10240 Scientific Instruments IQ180GLP 

pH meter 10MP06 1343 Orion Research 
Expandable Ion Analyzer 
EA 940 

Tumbler 10MET36 0685SAMH002 Analytical Testing Corp 42R5BFC1-E3 

Water Bath 10MET37 302N0020 Fisher Scientific 128 

Tumbler 10MET38 0685SGMP0002 Analytical Testing Corp 42R5BFC1-E3 

Fridge MP1 4.31606E+12 Danby Designer DBC120BLS 

Tumbler 10MET39 0685SGMQ0006 Analytical Testing Corp 42R5BFC1-E3 

Turbidity Meter 10MP08 201101226 HS Scientific MicroTPW 

pH meter 10MP07 2404439 Oakton  pH700 

Oven/Desiccator 10MET40 903N0075 Fisher Isotemp NA 

Tumbler 10MET43 NA MilliporeSigma YT310RAHW 

Oven/Desiccator 10MET41 903N0078 Fisher Isotemp NA 

UltraSonicator 10OP17 RPC10096911F Branson 8510 
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ATTACHMENT IVA - MINNEAPOLIS EQUIPMENT LIST CONT. (CURRENT AS OF ISSUE DATE) 
Sonicator 10OP01 G3914 Misonix XL 2020 

Sonicator 10OP02 G4180 Misonix XL 2015 

Sonicator 10OP04 R1638 Misonix Sonicator 3000 

Soxtherm 10OP06 8465 08 0003 Gerhardt na 

Soxtherm 10OP07 1/8465 08 0005 Gerhardt na 

Soxtherm 10OP08 1/8465 08 0002 Gerhardt na 

Soxtherm 10OP09 1/8465 08 0003 Gerhardt na 

N-EVAP 10OP10 8169 Organomation 112 

N-EVAP 10OP11 7537 Organomation 112 

Refrigerator OP1 T34931C10 Traulsen NA 

Centrifuge  10OP13 31210390 IEC  Centra GP8 

Centrifuge  10OP14 9304 Damon/IEC Division na 

Centrifuge  10OP15 28899M 
International Clinical 
Centrifuge CL28899M 

N-EVAP 10OP18 4185 Organomation II2 

Turbo Vap 10OP20 TV0910015115 Caliper Life Sciences Turbo Vap II 

Buchi Concentrator-vacuum 
controller 10OP21 10000162387 Buchi Labortenchik Ag V-855 

Buchi Concentrator-vacuum 
pump 10OP21 1000166230 Buchi Labortenchik Ag V-700 

Buchi Concentrator-
Recirculating Chiller 10OP21 1019513 Buchi Labortenchik Ag F-108 

Buchi Concentrator System 10OP21 1000167481 Buchi Labortenchik Ag Q101 

Microwave extraction 10OP19 MD3483 CEM MarsXpress 230/60 

Smart  System 5 Intella-
tempcalibrator 10OP19 B15683 Smart System 4014 

Line Conditioner TSI Power 
VRp series 10OP19 13060111 Tsi Power VRp-3000-0238 

Sonicator 10OP23 Not readable Bransonic B8200R-3 

Sonicator 10OP22 G1879 Heat Systems XL2020 

Buchi Concentrator-vacuum 
controller 10OP24 1000171188 Buchi Labortenchik Ag V-855 

Buchi Concentrator-vacuum 
pump 10OP24 1000176128 Buchi Labortenchik Ag V-700 

Buchi Concentrator-
Recirculating Chiller 10OP24 1000174259 Buchi Labortenchik Ag F-108 

Buchi Concentrator System 10OP24 1000176659 Buchi Labortenchik Ag Q101 

Buchi Concentrator-vacuum 
controller 10OP25 1000174543 Buchi Labortenchik Ag V-855 

Buchi Concentrator-vacuum 
pump 10OP25 1000176882 Buchi Labortenchik Ag V-700 

Buchi Concentrator-
Recirculating Chiller 10OP25 1000172490 Buchi Labortenchik Ag F-108 

Buchi Concentrator System 10OP25 1000176601 Buchi Labortenchik Ag Q101 
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ATTACHMENT IVA - MINNEAPOLIS EQUIPMENT LIST CONT. (CURRENT AS OF ISSUE DATE) 
Buchi Concentrator-vacuum 
controller 10OP26 1000171253 Buchi Labortenchik Ag V-855 

Buchi Concentrator-vacuum 
pump 10OP26 1000174270 Buchi Labortenchik Ag V-700 

Buchi Concentrator-
Recirculating Chiller 10OP26 1000174257 Buchi Labortenchik Ag F-108 

Buchi Concentrator System 10OP26 1000176658 Buchi Labortenchik Ag Q101 

Refrigerator OP4 T127161605028 Whirlpool WH43S1E 

Oven 10WET49 1589080190130 Fisher Scientific 851F 

Dessicator 10WET50 193002 Baxter Scientifica DS-64 

Refrigerator C13 NA   NA 

Refrigerator C10 63278-01   Walk-in 

Refrigerator C1 NA   Walk-in 

Freezer C3 WB12555570 Frigidaire FFU21F5HWK 

Refrigerator C17 KR48-1AS 9029136 Beverage Air KR48-1AS 

Refrigerator C18 30692 U.S. Cooler Walk-in/FCL3476GL1 

Refrigerator C16 34365   NA 

Refrigerator C20 1.1202E+11 Danby Designer DAR1102WE 

Oven - moved 07.07.15 10WET20 510N0239 Fisher Scientific Isotemp Oven 

Freezer C21 WB65148072 Kenmore 22042410 

GC System 10MSSA CN10021030 Agilent 7890A 

Autosampler Tower 10MSSA CN95203168 Agilent/HP  7693 Series 

Autosampler Tray 10MSSA CN10020004 Agilent/HP  7693 Series 

MS Detector 10MSSA US10030005 Agilent/HP  5975C 

Peltier Cooling System 10MSSA 782005285 Gersel CIS 4 

AutoSampler Tower 10MSSB CN75045773 Agilent  7863B 

GC/Oven 10MSSB CN10842006 Agilent  7890 

MS Detector 10MSSB US73317796 Agilent  5975C 

AutoSampler Tray 10MSSB CN00654640 Agilent   7683 

Peltier Cooling System 10MSSB 782005793 Gersel CIS 4 

GC 10MSSD CN10550045 Agilent  6890N 

MS 10MSSD US53931370 Agilent  5975 

Autosampler 10MSSD CN54337193 Agilent  G2614 A 

Tower 7683B 10MSSD CN54829558 Agilent  62915A 

GC 10MSS6 US10245155 Agilent  6890N 

Autosampler Tower 10MSS6 US10417469 Agilent/HP  7683 

MS 10MSS6 US21854348 Agilent/HP  5973N 

Autosampler Tray 10MSS6 US81100461 Agilent/HP  7683 

GC 10MSS7 CN10319023 Agilent  6890N 

Tower 7683 10MSS7 CN24728345 Agilent  62613A 

Turret 7683 10MSS7 US90403281 Hewlet Packard  62614A 
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ATTACHMENT IVA - MINNEAPOLIS EQUIPMENT LIST CONT. (CURRENT AS OF ISSUE DATE) 
Mass Spec 5973 10MSS7 US21864477 Agilent  62579A 

AutoSampler Tower 10MSS8 US11818906 Agilent/HP  7683 

GC/Oven 10MSS8 US10123035 Agilent  6890 N 

MS Detector 10MSS8 US10440794 Agilent  5973 N 

AutoSampler Tray 10MSS8 US10610754 Agilent/HP  7683 

GC/Oven 10MSS9 US00033558 Agilent  6890 A 

AutoSampler Tower 10MSS9 3519A42616 Agilent  18593B 

MS Detector 10MSS9 US90440006 Agilent  5973 N 

AutoSampler Tray 10MSS9 3518A38650 Agilent  18596C 

AutoSampler Tray 10MSSE 3643A43317 Agilent 18596M 

Injector Tower 10MSSE US10512270 Agilent G1513A 

GC/Oven 10MSSE US00006288 Agilent G1530A 

MS Detector 10MSSE US63810194 Agilent G1098A 

Autosampler Tray 10MSSF CN91252935 Agilent 7683B Series 

Injector Tower 10MSSF CN91756454 Agilent 7683 

MS Detector 10MSSF US91732455 Agilent 5975C 

GC 10MSSF CN10920003 Agilent 7890A 

GC 10MSSG US00025032 Agilent G1530A 

MS 10MSSG US82311330 Agilent G1098A 

Autosampler Tray 10MSSG 3446A37132 HP 18596M 

Injector Tower 10MSSG US64500134 HP G1513A 

MS 10MSSH US1703R003 HP NA 

GC 10MSSH CN17013216 HP NA 

Autosampler Tray 10MSSH CN16480039 Agilent/HP  NA 

Injector Tower 10MSSH CN16480250 Agilent/HP  NA 

Dual Microcell ECD 10GCSA CN10549055 Agilent  NA 

Autosampler 10GCSA CN54237066 Agilent  G2614 A 

Tower 10GCSB CN1170127 Agilent  64513A 

Tray 10GCSB CN11130097 Agilent  64514A 

GCECD 10GCSB CN11201069 Agilent  7890A 

GC Oven 10GCS4 2750A16953 HP  5890 

AutoSampler /Tower 10GCS4 2704A09552 HP 7673A 

AutoSampler Tray 10GCS4 2718A06429 HP 7673A 

GCECD 10GCS7 US10126008 Agilent  6890 N 

AutoSampler Tray 10GCS7 US12411901 Agilent/HP  64514A 

Tower 10GCS7 US95310976 HP N279 N279 

GC Oven 10GCS8 CN10529061 Agilent  6890 N 

AutoSampler 10GCS8 CN53536362 Agilent/HP  7683 

Tower 10GCS8 US93809196 Agilent/HP  7683 

GC 10GCS9 CN10915106 Agilent  7890 
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ATTACHMENT IVA - MINNEAPOLIS EQUIPMENT LIST CONT. (CURRENT AS OF ISSUE DATE) 
Tower 10GCS9 CN91200383 Agilent  64513A 

Autosampler Tray 10GCS9 CN91100084 Agilent  64514A 

GC Oven 10GCSC US10349021 Agilent  6890 N 

AutoSampler 10GCSC US04709915 Agilent/HP  62614A 

Tower 10GCSC CN34433512 Agilent/HP  62614A 

Freezer SV3 BA14703423 Frigidaire FFTR1814LW7 

Refrigerator SV3 BA14703423 Frigidaire FFTR1814LW7 

10GCS7 10GCSD NA NA NA 

Freezer SV4 BB01H1E0100BHD7S0358  Haier                                    HUM013EA 

10GCSA 10GCSE NA NA NA 

GC 10GCSF CN10848062 Agilent 7890A 

Tower 10GCSF CN84653619 Agilent 7683 

Autosampler 10GCSF CN84651337 Agilent 7683 

GC 10GCSG US00035764 Agilent 6890A 

Autosampler 10GCSG CN43530410 Agilent G2614A 

Tower 10GCSG CN44659505 Agilent 7683B Series 

Agilent 10GCSH US10238103 Agilent 6890A 

AutoSampler 10MSV1 13719 
Environmental Sample Tech, 
Inc. NA 

Concentrator 10MSV1 93081004 Tekmar 3000 

GC 10MSV1 US00005556 HP 6890 

MS 10MSV1 US63810130 HP 5973 

AutoSampler 10MSV5 cents211121510 EST Analytical Centurion 

Concentrator 10MSV5 EV331120210 Encon Evolution NA 

GC 10MSV5 DE00020316 HP  6890 

MS 10MSV5 US81221500 HP MS  5973 

Concentrator 10MSV6 173001 Tekmar  3000 

AutoSampler 
10MSV6
10MSV9 13352 Varian Archon NA 

GC
10MSV6
10MSV9 US00036184 Agilent  6890A 

MS
10MSV6
10MSV9 US01140180 Agilent  5973 

AutoSampler 10MSV7 cents207121110 
Environmental Sample Tech, 
Inc. NA 

GC 10MSV7 CN107520005 Agilent Technologies 6850 

Concentrator 10MSV7 (94251012) US02060004 Tekmar 3000 

MS 10MSV7 US74818132 Agilent Technologies 5975C 

GC 10MSV8 (CN10742012) US73337433 5975C 5975C 

AutoSampler 10MSV8 cents205112310 EST Analytical Centurion 

Concentrator 10MSV8 EV333120210 Encon Evolution NA 

MS 10MSV8 US73337433 Agilent 5975C 
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ATTACHMENT IVA - MINNEAPOLIS EQUIPMENT LIST CONT. (CURRENT AS OF ISSUE DATE) 
Concentrator 10MSV9 1064004 Tekmar 14-3100-OEL 

GC 10MSVA US10215113 Agilent 6890 

MS 10MSVA US10442746 Agilent 5973 

autosampler/concentrator 10MSVA US11203002 Tekmar Atomx 15-0000-100 

Concentrator 10MSVB EV309072010 EST   Evolution 

GC 10MSVC US10203070 Agilent 6890N 

AutoSampler 10MSVC 13878 O-I-Analytical Eclipse Archon 4552 

Concentrator 10MSVC A3444663811 O-I-Analytical Eclipse 4660 

GC 10MSVD US00008183 HP 6890 

Concentrator 10MSVD US11061001 Teledyne Tekmar 14-9800-100 

Autosampler 10MSVD US11139004 Teledyne Tekmar 15-0500-000 

MS 10MSVD US71420704 HP 5973 

GC 10MSVE US40620426 HP 6890 

Concentrator 10MSVE CN10427049 Teledyne Tekmar 14-9800-100 

AutoSampler 10MSVE US12058001 Teledyne Tekmar 15-0500-000 

MS 10MSVE US40620426 HP 5973 

GC 10MSVF CN16433144 Agilent 7890B 

AutoSampler 10MSVF CENTS205112310 EST Analytical Centurion 

Concentrator 10MSVF EV332120210 EST Analytical Encon Evolution 

MS 10MSVF US1701R009 Agilent  5977B 

AutoSampler 10GCV1 12267 
Environmental Sample Tech, 
Inc. NA 

Concentrator 10GCV1 00060007 Tekmar Dohrmann 3100 

AutoSampler 10GCV3 cent132042304 EST Analytical Centurion 

Concentrator 10GCV3 94189002 Tekmar Dohrmann 3000 

GC 10GCV3 3133A37290 HP 5890 Series II 

AutoSampler 10GCV5 13713 
Environmental Sample Tech, 
Inc. NA 

Concentrator 10GCV5 99343009 Tekmar 3100 

GC 10GCV5 US00020223 HP G1530A 

AutoSampler 10GCV6 13719 EST Analytical Archon 8100 

Concentrator 10GCV6 US020600004 Tekmar 14-3100-EOL 

GC 10GCV6 US00042909 Agilent/HP HP 6890 

AutoSampler 10GCV9 CENT244112907 EST Analytical Centurion 

Concentrator 10GCV9 580013108P EST Analytical Encon 

GC 10GCV9 CN12071022 Agilent Technologies 7890A 

Oven 10VOA03 6520-6528 Thermo Scientific NA 

Freezer V4 RF750813 GE Combo NA 

Refrigerator C-2 NA Walk-in NA 

Refrigerator C-7 6331221 Beverage Air KR74-1AS 

Refrigerator V4 RF750813 GE Combo NA 
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ATTACHMENT IVA - MINNEAPOLIS EQUIPMENT LIST CONT. (CURRENT AS OF ISSUE DATE) 
Sonicator 10VOA04 RWA040963796A Fisher Scientific FS220 

Freezer V5 WB94954367 Frigidaire LFFH21F7HWG 

Refrigerator V6 96020404 Norlake Scientific NSLF482WAW/1 

Concentrator NA D827466754P O I Analytical Eclipse 4660 

Oven 10WT56 U19R-507936-UR Lindberg/Blue M MO1450PSA-1 

Autosampler NA NA Archon 5100A 

Refrigerator/Freezer V8 NA Frigidaire NA 

Refrigerator V7 K13809596 Amana ABB2221WEB1 

Incubator 10WET16 115770704-57744 Fisher Scientific Isotemp Incubator 

Incubator 10WET22 30100031/WB24501232 Fisher Scientific 307 

Incubator 10WET35 2.01809E+12 Fisher Scientific 307C 

Incubator 10WET60 300789-1711 Thermo Forma 3940 

Autotitrator 10WET6 1.888E+12 Metrohm 888 Titrando Titrator 

Autosampler 10WET6 1.778E+12 Metrohm 778 Sample Processor 

probe 10WET6 263664 Metrohm 778 Sample Processor 

Diss. Oxy Meter 10WET51 00K0500 YSI  5000 

Oven 10WET17 9410-305 Precision Scientific 130 DM 

AutoClave 10WET29 12770804/02244 Harvey NA 

pH Meter 10WET7 001577 Orion NA 

pH Meter 10WET31 10044 IQ Scientific Instruments NA 

Thermoreactor 10WET26 89543 Neutec Group Inc. ECO 25 

COD Reactor 10WET11 COD-B0140 Bioscience, Inc. NA 

KoneLab Discrete Analyzer 10WET3 P0419693 Thermo Fisher Scientific Konelab 20 

Conductivity meter 10WET9 206454 Oaktom Con 110 Series 

Conductivity meter - probe 10WET9 204/02 Oaktom Con 110 Series 

Colony Counter 10WET30 NA Gallenkamp Colony Counter 

Colony Counter 10WET38 NA Darkfield Quebec Colony Counter 

Water Bath 10WET27 1.60568E+12 Fisher Scientific Isotemp 210 

Distillation Block 10WET12 NA Environmental Express NA 

Distillation Block 10WET13 NA MIDI-STIL NA 

Refrigerator C-11 6584 Walkin NA 

Refrigerator WC3 10200716 Sanyo NA 

Refrigerator WC1  HTE14WAAW Haier NA 

Freezer WC1 HTE14WAAW Haier NA 

Spectrometer 10WETA 1284818 Hach  DR 2700 

Hot Plate 10WET34 2608US Presto Tilt'n Drain Big Griddle 

Smart Chem Discrete 
Analyzer 10WT36 W0902154 

West Co Scientific 
Instruments Smart Chem 200 

Hot Plate 10WET40 440895 Corning   NA 

Stir Plate 10WET41 1.88908E+12 Fisher Scientific NA 
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ATTACHMENT IVA - MINNEAPOLIS EQUIPMENT LIST CONT. (CURRENT AS OF ISSUE DATE) 
Stir Plate 10WET42 7.7694E+11 Barnstead/Thermolyne S46725/Cimarec 2 

Vortex Mixer 10WET44 27302 American Scientific Prod. S8223-1 

Extractor 10WET45 0205PUB370 Horizon Technology Spe-dex 4790 

Extractor 10WET46 0205FUB369 Horizon Technology Spe-dex 4791 

Extractor 10WET47 0205FUB368 Horizon Technology Spe-dex 4792 

Extractor 10WET48 0205FUB367 Horizon Technology Spe-dex 4793 

Closed Cup - Penske 10WT49 10AZ-10 Precision Scientific NA 

Refrigerator WC2 A091200156 Summit Commercial SCR485L 

pH/BOD meter 10WT54 1.10813E+11 Hach  LBOD10101 

pH probe 10WT54 1.22223E+11 HACH NA 

pH/BOD meter/Fluoride 10WT53 1.103E+11 Hach  HQ40d 

pH/BOD meter/Fluoride 10WT53 1.52393E+11 Hach  HQ40d 

Hot Block 10WET55 NA Environmental Express NA 

Oven 10WET65 611729-434 Fisher Scientific 13-247-650G(6905) 

pH Probe 11662571034 11662571034 Hach  PHC301 

pH Probe 1.21953E+11 1.21953E+11 Hach  PHC301 

pH Probe 1.22143E+11 1.22143E+11 Hach  LBOD101  

pH Probe 712202002 712202002 Switchcraft PHW77-SS 

Turbidity Meter 10WT59 11050C0092997 Hach  2100Q 

Hand Held Brix 
Refractometer 10WT60 Fisher catalog # 13-946-21 Fisher   NA 

Oven 10WET19 NA VWR Scientific  1370F 
Quanti-Tray Sealer Model 
2x 10WET56 4836 Quanti-Tray 89-10894-02 

IC 10WT61 1.881E+12 Metrohm 881 Compact IC 

Lachat 10WT62 1.204E+11 Quick Chem 8500 

Autotitrator 10WT63 1.814E+12 Metromn 
905 USB Sample 
Processor 

Probe 10WT63 1281705 Metromn 
905 USB Sample 
Processor 

JT Backer Speedisk 
Expanded Extration Station 10WET66 L02N23 J.T. Baker 

Speedisk Expanded 
Extraction Station 

Desiccator 10WET68 NA Sanplatec Corp DryKeeper 

Desiccator 10WET69 NA Boekel NA 

Desiccator 10WET70 NA Boekel NA 

Desiccator 10WET71 NA Boekel NA 

Desiccator 10WET72 NA Boekel NA 

Desiccator 10WET73 NA Boekel NA 

Desiccator 10WET74 NA Boekel NA 

Desiccator 10WET75 NA Boekel NA 

Meter 10WETE 1.204E+11 Hach  HQ440d 

Meter - probe 10WETE SN162722617020 Hach  HQ440d 
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ATTACHMENT IVA - MINNEAPOLIS EQUIPMENT LIST CONT. (CURRENT AS OF ISSUE DATE) 
Oven 10WT77 614389-852 Fisher Isotemp Oven 6905 

Oven 10WET78 614389-853 Fisher Isotemp Oven 6905 

Smart Chem Discrete 
Analyzer 10WT79 W0407060 

West Co Scientific 
Instruments 

Smart Chem 200 (P/N 
399-W001-01) 

Hot Plate 10WT81 21-697 Presto Tilt'n Drain Big Griddle 

Lachat  10WT82 1.007E+11 
Hach Quick Chem QC 8500 
Series 2 8500 

COD Reactor 10WT83 900402106 HACH 45600 

COD Reactor 10WT84 870509093 HACH 16500-10 

Distillation Block 10WT85 2106 Environmental Express NA 

Water Bath 10WT86 601061689 
Precision Scientific Water 
Bath Coliform Incubator Bath 

Oven 10WT88 41762572 Fisher Scientific 151030521 

Fridge WC4 4.31512E+12 Danby Designer DBC120BLS 

COD Reactor block 10WET57 160200C0071 HACH DRB 200 

Hot Block 10MET03 4952CEC2361 Environmental Express NA 

GCMS 10AIR3 3329A0062 HP 5890 NA 

GCMS 10AIRC CN10021030 Agilent NA 

GC  10AIR2 2643A10280 HP  NA 

Refrigerator O-20 NA Sears NA 

Refrigerator/Freezer A1 TNSA30LACG110070500321 GE NA 

Mini Fridge O-56 NA Sanyo 20957751 

Balance A32015006 A32015006 Denver Inst APX-3202 

Freezer DP3 YA109203 NA NA 

Oven 10HRMS11 A02207 Scientific Prod. DK63 

Tumbler 10MET17 NA NA NA 

Microwave 10MET04 NA MDS-2100 NA 

Hot Block 10MET16 NA SCP Science Digi Block 

Microwave Solvent 
Extraction 10DIOX01 125494 Milestone Ethos E 

Stir Plate 10MET19 NA Barnstead/Thermolyne Super-Nuova 

Hot Plate 10MET18 6.11951E+11 Thermolyne Cimarec 3 

ICPMS 10ICM6 02097R ICAP  Q NA 

ICPMS 10ICM6 061289A520 Cetac AX-520 

ICPMS 10ICM6 0110113701120618 Thermo Fisher  NA 

ICPMS 10ICM6 95208-12R-121005 Power Conditioner NA 

Mircowave 10OP05 MD9903 Mar Xpress NA 

Oven 10WET21 70100004 Fischer NA 

UltraSonicator 10OP12 4-0586-92 Branson 8510 

Refrigerator M-57 NA NA NA 

Freezer C15 WB94954367 Frigidaire LFFH21F7HWG 
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ATTACHMENT IVA - MINNEAPOLIS EQUIPMENT LIST CONT. (CURRENT AS OF ISSUE DATE) 
MS 10MSS05 3435A01937 HP 5972A Mass Spec 

MS 10MSS05 3336A56637 HP 5890E GC 

MS 10MSS05 3106A24593 HP 18596B HP Tray 

MS 10MSS05 3048A24501 HP 8593B HP Tower 

MS 10MSS01 0205FUB042 HP 5890 NA 

GC 10GCS01 3310A49125 HP 5890 NA 

GC 10GCS01 3311A31593 HP 18596 B AutoSampler Tray 

GC 10GCS01 3114A25626 HP 18593 B Tower 

GC 10GCS01 3120A28107 HP 7673 AutoSampler Tower 

Freezer SV2 P10722 NA NA 

Refrigerator SV2 NA NA NA 

AutoSampler 10MSV5 CENT132042304 EST Centurion NA 

Oven 10VOA01 NA Lab Line Instruments NA 

Balance 5304905 5304905 AND  FX-3200 

AutoSampler 10MSV2 NA O-I-Analytical 4552 

Concentrator 10MSV2 99274012 Tekmar Dohrmann 3100 

GC System 10MSV2 US00032765 Agilent 6890 

MS Detector 10MSV2 US94240027 Agilent  5973 

Refrigerator V-1 890503176 Kenmore NA 

Lachat 10WET37 NA Quik Chem 8000 

pH Probe 10WT53 1.10703E+11 Hach  PHC30101 

Turbidity Meter 10WET10 4-0586-92 Scientific Inc Micro 100 Turbidimeter 

Microwave 10WET28 NA GE JES1142WD04 

Hot Plate 10WET33 4407US Presto NA 

Stir Plate 10WET39 NA Corning Stirrer NA 

Hot Plate 10MET18 NA Thermolyne Cimarec 3 

Expandable Ion Analyzer 10WET8 6160 Orion  EA 940 

Oven 10WT57 O06M-568117-RM Lindberg/Blue M GO1340A-1 

IC - autosampler 10WT52 2030742 Dionex AS50 

IC - oven 10WT52 3030690 Dionex LC25 

IC - conductivity detector 10WT52 97110195 Dionex CD20 

IC - gradient pump 10WT52 3020071 Dionex GP50 

Ion Analyzer 10WET15 EA940 Orion NA 

Mini Fridge C-50 NA NA NA 

Incubator 10WET23 NA NA NA 

Digestion Block 10WET14 NA NA NA 

GC 10GCS5 3235A46859 HP 5890 SII 

GC 10GCS5 3329A32581 HP  18596 B 

GC 10GCS5 3013A22091 HP 7673A 

ICPMS 10ICM2 P0900212 Perkin Elmer Sciex Elan 9000 
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ATTACHMENT IVA - MINNEAPOLIS EQUIPMENT LIST CONT. (CURRENT AS OF ISSUE DATE) 
Freezer C14 WB93453240 Frigidaire LFFH21F7HWG 

Micro 100 Turbidimeter 10HR10 512050 Scientific Inc. Micro 100 Turbidimeter 

ICPMS 10ICM7 SN02503R Thermo Scientific ICap Q 

Mercury Analyzer 10HG5 061205Q76 Cetac M7600 

GC 10GCV1 2518A05103 HP 5890 

Sonicator 10MET07 RSC020960626A Fisher Scientific FS20D 

Hot Block 10MET01 2484CEC1316 Environmental Express NA 

Concentrator 10AIRB 1485 Entech Concentrator 7100A 

Hot Block 10MET05 080402D Thomas Cain Inc. Deena 60 

Hot Block 10MET31 NA 
Environmental Express-Braun 
Intertec NA 

Refrigerator V2 HA748382 
Hot Point - 
HTS15BBMBRWW NA 

Freezer V2 HA748382 
Hot Point - 
HTS15BBMBRWW NA 

Sonicator 10OP03 R1637 Misonix Sonicator 3000 

Hot Block 10MET31 NA 
Environmental Express-Braun 
Intertec   

Heat Plate 10MET25 1211416 Cole Parmer HS19 C-P 

Tumbler  10MET20 NA Environmental Express NA 

Tumbler 10MET32 V00212AY10 
Dayton Split Phase Gear 
Motor 115 volts AC 

pH meter  10MP01 1292223 Oakton by Eutech Instruments 
pH/Con 510 series P/N: 
54x002608 

GCMS 10MSHR11 320080356 Thermo Scientific  Trace GC Ultra 

GCMS 10MSHR11 320080364 Thermo Scientific  Trace GC Ultra 

GCMS 10MSHR11 03079M Thermo Scientific  
DFS High Resolution 
Magnetic Sector MS 

AutoSampler 10GCV7 13719 
Environmental Sample 
Technology Archon   

Concentrator 10GCV7 94189002 Tekmar 3000 14-3000-000 

GC 10GCV7 0000A10731  HP  Series II 5890 

AutoSampler 10GCV8 12267 
Environmental Sample 
Technology Archon 

Concentrator 10GCV8 94251012 Tekmar 3000 

GC 10GCV8 NA HP Series II 5890 

Freezer OP3 TD775419 GE NA 

Refrigerator OP3 TD775419 GE NA 

Tumbler 10MET30 V23119 Braun Intertec NA 

Tumbler 10MET21 3740-8-BRE Associated Design & Mfg. Co. 3740-8-BRE 

Fluoride Probe 10WET64 8517301 Hanna Instruments HI 98402 

Stir Plate 10WET43 404NO228 Fisher Scientific NA 

Hot Plate 10WET57 16020C0071 Hach  DDRB200 

Mercury Analyzer  10HG07 120102QTA Cetac QTA Beta  

DRAFT



 Document Name: 
Quality Assurance Manual   

Document Revised: June 19, 2017 
Effective Date of Final Signature 

Page 89 of 136

Document No.:  
Quality Assurance Manual Rev.19.0   

Issuing Authorities:  
Pace Mpls, MT, VM-Dul & Davis Quality Offices 

 

 

ATTACHMENT IVA - MINNEAPOLIS EQUIPMENT LIST CONT. (CURRENT AS OF ISSUE DATE) 
ICPMS 10ICM4 SN01745C Thermo Scientific XII 

ICP 10ICP2 077N9101801 Perkin Elmer Instruments Optima 4300 DV 

ICPMS 10ICMA AH12510706 Perkin Elmer Elan 6000 DRC-e 

Refrigerated Truck Trailer  T1 NA NA NA 

Oven C19 1330F487 VWR 1330F 

Refrigerator C9 1-3978541 Tri-door NA 

Freezer V3 FFC05M0AW0 Frigidaire NA 

Refrigerator OP2 010 406228 NA NA 

COD/Cyanide Block (dual 
reactor, two  heat blocks) 10WET67 09080C0422 Hach  DRB 200 

MS 10MSS3 US94223180 HP 5973 

GC 10MSS3 US00031908 HP 6890 

Autosampler Tray 10MSS3 US13612659 Agilent/HP  7683 

Injector Tower 10MSS3 US82901662 Agilent/HP  7683 

Autosampler Tray 10MSS3 US12411901 Agilent/HP  7683 

GC 10MSV3 US00034990 Agilent 6890 

AutoSampler 10MSV3 cents209121510 EST Analytical Centurion 

Concentrator 10MSV3 EV332120210 Encon Evolution NA 

MS 10MSV3 US01140169 Agilent  5973 
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ATTACHMENT IVB - MONTANA EQUIPMENT LIST (CURRENT AS OF ISSUE DATE)
PACE  ID INSTRUMENT MANUFACTURER MODEL NUMBER SERIAL NUMBER 

160283107 NIST Thermometer Fisher Scientific 15-077-55 11729765 160283107 

111855001 NIST Thermometer Fisher Scientific 
15-077-55; 255NK; 
FB50262 111855001 

160285052 IR Gun Fisher Scientific 06-664-38 11729785 160285052 
11MT09 (40020019) Balance Sartorius LC620S 40020019 
11MT07 (B027060) Balance Fisher A200DS B027060 
11BAL2 (G3251202300491) Balance Ohaus ARC120 G3251202300491 
11BAL4 Balance Ohaus SP202 B504529759 
11BAL5 Balance Mettler ML3002E B508634908 
11BAL6 Balance Mettler X5105DU B525074608 
11MT04 Autosampler Hewlett-Packard 7673 3225A31213 
11MT04 Autosampler Hewlett-Packard 7673 3120A28856 
11MT04 SVOA GC Hewlett-Packard 5890 275A16778 
11MT05 IC Autosampler Dionex AS40-1 7101378 
11MT05 Ion Chromatograph Dionex ICS1000 05120175 

11MT06 
Autoanalyzer 
Autosampler Astoria Pacific 311 311162 

11MT06 
Autoanalyzer 
Detector Astoria Pacific 305A 305352 

11MT06 
Autoanalyzer Heater 
Unit Astoria Pacific 303A 303437 

11MT06 
Autoanalyzer 
Photometer Astoria Pacific 350 350376 

11MT06 
Autoanalyzer Power 
Supply Astoria Pacific 304A 304224 

11MT06 
Autosampler power 
supply Perstorp 509 5766 

11MT06 Autosampler pump Perstorp 502 818?5??-212 
11MT08 Spectrophotometer Spectronic Aquamate 104218 
11MT10 Oven Fisher Isotemp 255D 1451 
11MT11 Oven Fisher Isotemp 630F 20900168 
11MT12 Muffle Furnace Sybron Thermolyne 32400731 
11MT13 Concentrator Zymark TurboVap II TB9814N8062 
11MT14 Concentrator Zymark TurboVap II 4082 

11MT15 Furnace 
Sybron 
Thermolyne 1300 0479  16654 

11MT16 N-Evap Organomation 112 11771 
11MT17 Waterbath Northwest Fixtures l5505 246T 
11MT19 Sonicator Fisher FS60 RUA080390744 
11MT22 Furnace Leco S-144DR 3167 
11MT23 Turbidimeter HF Scientific Micro 1000 610064 
11MT24 Sonicator Heat Systems Sonicator XL Can't read 
11MT25 Sonicator Branson Sonfier 450 B1090019 

11MT33 Concentrator Tekmar/Dohrmann 

Tekmar 3000 Purge 
and Trap 
Concentrator 96312005 

11MT33 Autosampler EST Centurion CENT-W-417042312 

11MT33 VOA GC Agilent 6890 US00009537 
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ATTACHMENT IVB - MONTANA EQUIPMENT LIST CONTINUED (CURRENT AS OF ISSUE DATE)
11MT34 Block Digester Lachat BD-46 1800-733 
11MT38 Auto Sampler O-I-Analytical 4552 CENTW417042312 
11MT38 Concentrator Tekmar Dohrmann 3100 99274012 
11MT38 GC System Agilent 6890 US00032765 
11MT38 MS Detector Agilent  5973 US94240027 
11MT40 pH meter Accumet AR50 81207936 
11MT41 Oven Fisher Isotemp 630F   
11MT42 Oven Precision Scientific Thelco 130 DM 9212-016 
11MT43 GC System Agilent 6890 US00021845 
11MT43 Concentrator EST Evolution EV431073112 
11MT43 AutoSampler EST Centurion CENT-W-416041012 
11MT44 Flow Analyzer Lachat 8500 120400001407 
11MT45 For Calculation acodes       

11MT46 
listed as generic 
instrument in Epic       

11MT47 Sieve Shaker Gilson SS-15 6290 
11MT48 Sieve Shaker W.S. Tyler RX_29 10-2394 
11MT49 Sieve Shaker Gilson SS-15 6289 
11MT50 Sieve Shaker Gilson SS-84 1587 
11MT51 Concentrator Zymark Turbo Vap II 4254 
11MT55 Custom Shaker Custom NA NA 
11MT56 Oven Fisher516G   801N0068 
11MT57 Autoclave ThermoFisher ST75925 1277081210300 

11MT58 Metals Block Digester 
Environmental 
Express Hot Block S388CEC2479 

11MT60 ICP ThermoFisher ICAP6500 Duo 20071505 
11MT60 Autosampler CETAC ASX-520 71011378 
11MT60 Chiller ThermoFisher ThermoFlex900 51520175 
11MT61 Centrifuge Damon IEC HN-S 34721368 
11MT62 Block Digestor Lachat BD-46 1800-296 
11MT63 unused       
11MT64 Handheld pH Thermo Scientific Star A121 H00013 
11MT65 Spectrophotometer Thermo Scientific Evolution 201 5A4S008017 
11MT66 Hood       
11MT67 Hood       
11MT68 Hood       
11MT69 Hood       
11MT70 Hood       
11MT71 Hood       
11MT72 Hood       
11MT73 Hood       
11MT74 Concentrator Caliper Life Science Turbo Vap II 04316 
11MT75 pH meter Fisher Scientific accumet XL200 XL94104028 
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ATTACHMENT IVB - MONTANA EQUIPMENT LIST CONTINUED (CURRENT AS OF ISSUE DATE)
11MT76 Oven Fisher Scientific 116G 972 
11MT78 GC System Agilent G1540N US10238089 
11MT78 Autosampler Agilent G2913A CN81047578 
11MT78 Autosampler Agilent G2913A CN82750941 
11MT78 Autosampler Tray Agilent G2614A CN21720602 
11MT79 TCLP Rotator A NA NA NA 
11MT79 TCLP Rotator B NA NA NA 
11MT79 TCLP Rotator C NA NA NA 
11MT80 Filter Pump 1.5 Edwards 904160 996305884 
11MT81 Filter Pump 2 Edwards  5KC37NN470GX 42396 
11MT82 pH Meter Thermo Scientific Orion STARA215 X27760 

11MT83 TKN Digestor 
Hatch, Lachat 
BD40HT TSLA1015411724 HTLC1015510459 

11MT84 Filter Pump 2 Edwards 5KC37NN470GX 25963 

11MT86 Oven 
ThermoFisher 
Scientific 51028872 42022678 

11MT85 Sieve Shaker Endecotts NA 1216080311F 
FSA4 Autopipette Hamilton 1000 uL Adj. Vol. 078490 
FSA5 Autopipette Hamilton 999 uL Adj. Vol. 078778 
FSA6 Autopipette Hamilton 300 uL Adj. Vol. 078528 
FSA7 Autopipette Thermo Scientific 2-5mL   
IN-1103 - 
WC4 Autopipette Oxford 1000-5000uL E02008781 
WC2 Autopipette Eppendorf 0.1-1mL 4035876 
WC5 Autopipette Hamilton .25-1mL 033269 
WC7 Autopipette Finnpipette 1-10mL GJ45632 
WC8 Autopipette Thermo Scientific 2-5mL   

WC9 Autopipette Hamilton 0.1-1mL 82121 

WC10 Autopipette Ependorf 20-200uL I42616F 

MET1 Autopipette Hamilton .05-0.3mL 080395 
MET2 Autopipette Hamilton 0.1-1mL 80953 
MET3 Autopipette Eppendorf .02-.2mL L32587E 
MET4 Autopipette Thermo Scientific .5-5mL MU29157 
IC1 Autopipette Hamilton 0.1-1mL 39492 
IC3 Autopipette Hamilton 0.1 – 1mL 081405 
IC5 Autopipette Finnpipette 0.5-5mL KH11148 
BT13 HNO3 Bottletop Dispenser Fisher BTD-513615514 14024994 
BT1 MeCl2 Bottletop Dispenser Brinkmann     
BT2 MeOH Bottletop Dispenser Fisher     
BT3 MeCl2 Bottletop Dispenser Eppendorf     
BT4 Hexane Bottletop Dispenser Dispensette     
BT5 
Ammonium 
Acetate Bottletop Dispenser Fisher   AF 2153 

BT6 Sodium 
Acetate Bottletop Dispenser Fisher   AF6770 
BT7 Ethanol Bottletop Dispenser Fisher   AF6862 
BT8 Digest 
Solution Bottletop Dispenser Fisher     
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ATTACHMENT IVB - MONTANA EQUIPMENT LIST CONTINUED (CURRENT AS OF ISSUE DATE)
BT9 Potassium 
Dichromate  Bottletop Dispenser Fisher   AG4962 
BT10 2M KCl Bottletop Dispenser Fisher   14024979 
BT11 NaHCl3 Bottletop Dispenser Fisher   14024938 
BT 12 CaCO3 Bottletop Dispenser Fisher   14024929 
BT 14 ICP/Metals Bottletop Dispenser Fisher   14200358 

BT 15 Metals/HMP Bottletop Dispenser Brinkmann     
MTC-11 Refrigerator Frigidaire FRU17B2JW18 WA93300079 
MTC-13 Freezer SPT UF-160S A100600186 
MTC-14 Refrigerator Saturn S494 A94B200112T 
MTC-15 Refrigerator Black & Decker     
MTC-16 Refrigerator Centaur Plus CSD-2DR-BAL 1201CENH00159 
MTC-17 Freezer SPT UF-150W NB37116248F40631 
MTC-18 Refrigerator       
MTC-4 Refrigerator Kenmore 546.9901741 920940742 
MTC-9 Refrigerator Traulsen 620010 T33587106 
MTC-19 Refrigerator Gourmia GMF-600  
MTC-20 Freezer Frigidaire FFC1SC3AWO WB22221798 
MTC-21 Freezer Kenmore 253.165421 WB64429495 
MTC-22 Refrigerator Arctic King AFRM016 25033501 
MTC-23 Refrigerator Arctic King AFRM016AEB D80-24154501 
N/A Freezer Kenmore 253.165421 W864429495 
N/A Pulverizer Retsch RS100   
N/A Vacuum Pump Edwards E2M2 41032 
N/A Vacuum Pump Dayton SA55NXGTB-4142 E22922 
NA ASTM Hydrometer NA 152 H NA
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ATTACHMENT IVC - VIRGINIA & DULUTH EQUIPMENT LIST (CURRENT AS OF ISSUE DATE)
VIRGINIA EQUIPMENT

DESCRIPTION MANUFACTURER MODEL #/SN#
CVAA Mercury Analyzer 

12HG1 Cetac M-6100/060402 QT6 

Autosampler Cetac ASX-400/070401 ASX-4 

Hardware 
Venture Systemax 

SYX PHM800PRO/106381144  

Software Cetac Quicktrace Hg Analyzer System Version 1.2.1 

OE DV ICP  12ICP3 Perkin Elmer 4300 DV / 077N0050904 

Autosampler Perkin Elmer AS 93 plus 

FIAS 400 Hydride Chemifold Perkin Elmer 400511051103 

Hardware Dell Optiplex GX1/06UQ4 

Software Perkin Elmer AA Winlab Instrument Control Software Ver3.9 

       ICP Atomic Emission  

Spectrometer  12ICP1        
Perkin Elmer Optima 3000XL/069N4081202 

Autosampler Cetac ASX-520/090511A520-new in 2006 

Hardware Compudyne X86 Model 7/4747 

Software Perkin Elmer 
Winlab 32 ICP Optical Emission Software Ver2.2 

ICPMS Atomic Emission 

Spectrometer   12ICM1 Perkin Elmer ELAN 9000 / AJ11920712 

Autosampler/Pump Perkin Elmer S10/102S8010517 

Recirculator Polyscience NA 

Software Perkin Elmer Version 3.4 

Hardware Dell XP X12-51522 

ICPMS Atomic Emission 

Spectrometer   12ICM3 Perkin Elmer ELAN 9000 / AJ3050909 

Autosampler/Pump ESI Fast System  

Recirculator Polyscience  

Software Lenovo  

Hardware Perkin Elmer Version 3.4 

Lachat  12WTA4 Zellweger Analytics Lachat Quikchem FIA+ 8000 Series/A83000-1480 

Lachat Reagent Pump Zellweger Analytics RP-150 Series/A82000-1527 replacement 2005 

Autosampler Cetac ASX-500 Model No 510/109932ASX 

Autodilutor Zellweger Analytics 8000 Series/A81010-277 Out of service ~2002 
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ATTACHMENT IVC - VIRGINIA & DULUTH EQUIPMENT LIST CONT. (CURRENT AS OF ISSUE DATE)
VIRGINIA EQUIPMENT

Micro Distillation Equipment 

(Ammonia) Lachat MicroDist 5/09 081200001033 

Block Digester Lachat BD-46/1800-408 

Hardware Midwest Comp Depot  3035 

Software Omnion FIA Data System 

Lachat 12WTAB Lachat Lachat QuickChem 8500 Series 2   Serial Number 10070000129 

Lachat Reagent Pump Lachat RP 150 Series                                   Serial number A82000-1961 

Autosampler Cetac ASX500 Model 510                         Serial number 010025ASX 

Hardware Hewlett Packard Hp compaq 

Software Omnion FIA Data System 

Ion Chromatograph  12WTA2 Metrohm 861 Advanced Compact IC/48614011 

Ion Chromatograph  12WTA2 Metrohm 861 Advanced Compact IC/48614011 

Regenerant Dispenser Metrohm None 

Autosampler Metrohm Model 838 Advanced Sample Processor 

Hardware Dell SN#CBDUC284-70821-553-OGIP 

Software Metrohm IC Net 2.3 

Ion Chromatograph 12WTA7 Metrohm Model 881 Advanced Compact IC 1881000122119 

Regenerant Dispenser Metrohm 800 Dosino 

Autosampler Metrohm Model 858 Advanced Sample Processor 

Hardware Dell Optiplex 790 

Software Metrohm IC Net 2.3 

Autotitrator, Alkalinity 12WETD ManTech TitraSip/MT-1B5-957 

Autosampler ManTech AutoMax 73 Sampler 

Hardware Hewlett Packard Prodesk 

Software  PC Titrate for Windows v.3 

BOD Warmer #1 Thermo Precision 60541072 

BOD Incubator #4  12BOD4 Fisher Model 3720/300007704 

BOD Incubator #5  12BOD5 Fisher Model 3720A/300064399 

BOD Incubator #6  12BOD6 Fisher Model 3720A/300088990 

BOD Reader 12WET2 Thermo Electron Corp BOD Auto EZ BOD Reader 10060020/A0074 

BOD Hardware Hewlett Packard/Compaq 24A41601N8 

BOD Software Thermosystems BOD Auto EZ 2001 

TOC 12WTA3 OI Analyzer SN H129732449E 

TOC OI Autosampler SN E129788451 

TOC OI Solids Analyzer SN A129733824 
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ATTACHMENT IVC - VIRGINIA & DULUTH EQUIPMENT LIST CONT. (CURRENT AS OF ISSUE DATE)
VIRGINIA EQUIPMENT

IR Detector OI Corporation No Model/2A0002T 

Hardware HP  Compaq 

Software OI Corporation V1.4.2 

TOC 12WTA8 OI Analyzer SN P407730312P 

Autosampling Module OI Corporation Model 1088 AS 

IR Detector OI Corporation Model 1030 / B622737366 

Hardware Lenovo Thinkcentre 

Software OI Corporation 1.4.2 

Solids Balance ADA 71/L/AE04260556 

Hardware 2004 ABS 52X MTRP/10085322 

Software 2004 EZ Solids EZ_Solids Program June 23, 2004 

Expandable Ion Analyzer  12WET0 Orion 940/6673 

Autosampler Orion AS 3000/B0019 

Bacteria Incubator  12INC1 Shel Lab / New 3/07 1545/11052906 

Coliform Incubator Bath  12INC2 ThermoFisher/New 4/07 253/SN202682-185 

Microscope 10X/30X National Optical/New 2/07 446TBL-10 

Bacteria Incubator   12INC3 

Shel Lab 1996  

(Sterility chk) 1520 

Quanti Tray Sealer IDEXX 89-10894-02  4788 

Oven 12O010 VWR  1330GM/05039804 

Oven 12OV3 Fisher 6926/614203-180 

Oven 12OV4 Shel Lab SM05/0405Z114 

Muffle Furnace 12MFL5 Fisher Scientific Isotemp/70100004 

Water Bath Fisher Scientific FS140/FS010507 

Metals Digestion Blocks  (HB1; 

HB2) CPI 05-C0530/000424 1005-CPI ModBlock Inst 

Metals Digestion Block HB3 CAi SmartBlock 125i 

Balance (Metals) 12BAL3 AND GF 1200 / 10318953 

Balance 12BAL4 Sartorius LA 3200D / 13407528 

Balance 12BAL1 Sartorius Genius / 13003773 

Balance 12BALA Acculab 027UC1079 

Balance 12BALB  Sartorius BP1105 / 50206779 

Balance 12BALC Denver Instruments 040DCD057 

Stir Plate Thermoline Type 7200 903971255007 

Refrigerator 2R (Metals) Sanyo SR-362OK/051105496-new 6/30/06 

Refrigerator #3 True Mfg Co. T-49/1-2953805 

Refrigerator #5 True Mfg Co. T-49/1-3060851 

Refrigerator #8 True Mfg Co T-35/I-3016399 

Refrigerator #10 Gibson NTS Fridge #10 at 526 NTS 

Refrigerator #12 Beverage-Air 9029136/KR481AS 

Refrigerator #13 US Cooler Walk-in 29716 

Mixer Thermolyne M37615/376950140798 

Stir/Hotplate VWR  12365-392 / 050914023 

COD Reactor-Hot block  CODR1 HACH 45600-00/920600007477 

COD Reactor- Hot block  CODR2 HACH 16500-10/5944 
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ATTACHMENT IVC - VIRGINIA & DULUTH EQUIPMENT LIST CONT. (CURRENT AS OF ISSUE DATE)
VIRGINIA EQUIPMENT

Dessicator  12DES2 Labconco 55300/232878 

Dessicator 12DES3 Glass  

Mixer Fisher Scientific Model 15/103 

Rotator Lab-Line Model 1345/1002-1791 

Balance Solids 12BAL3 Acculab VI 600/027UC1079 

Autoclave  12CLV2 Tuttnauer/Brinkmann 3545EP 

pH Meter  12WETG OrionStar A215/X27234 

Turbidimeter 12WET4 HF Scientific 39957 / 10621 

Dissolved Oxygen Meter YSI 5100 

BOD Software YSI 5120 BODANALYST 

Spectrophotometer 12WTA1 HACH DR 5000 

Closed Cup Flashpoint Tester 

12FP1 Koehler K16200 

Water Purification System, DI Barnstead E-Pure 

Water Purification System,  

RO pure LP  

Low pressure RO System 

Barnstead Thermolyne 

 

 

Model D2622 SN 496000209600 

Cartridge Changes noted in log book 

Resistivity Meter for RO system Sybron Barnstead 

Model 02770 

Resistivity Log Sheet is posted by system 

Autotitrator ManTech Titrasip / MT 1B5-957 

Autosampler ManTech AutoMax 73 / 19105065 

Hardware Hewlitt Packard Prodesk 

Software Windows PC Titrate for Windows v.3 

Dessicator  12DES1 Labconco 55300/171400 

Autosampling Module OI Corporation No Model/621290637-92120 
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ATTACHMENT IVC - VIRGINIA & DULUTH EQUIPMENT LIST CONT. (CURRENT AS OF ISSUE DATE)

Duluth Equipment 
INSTRUMENT SERIAL # MANUFACTURER system ID
Balance 304562 Mettler 13BAL1

Balance 12200149 AND 13BAL2

Balance N0088210 Denver Instruments 13BAL4

Balance B551880610 Mettler 13BAL5

Balance B549797353 Mettler 13BAL6

Balance B549797355 Mettler 13BAL7

Balance 13003775 Sartorius 12BAL5

COD Reactor 950900013204 HACH 13COD1

Incubator 35°C 12 LabLine CO2 13INC4

Incubator (Water Bath) LabLine 13INC3

Muffle Furnace Lindberg 13MFL1

Oven 1200600 VWR (Shel Lab) 13OVN1

Oven Thelco 13OVN2

Oven 8A 365 Blue M 13OVN3

Oven S175 517150 SS Lindberg/Blue M 13OVN4

Spectrophotometer UV

VIS HEDN238001 Thermo 13WET1

Turbidimeter 100002146 HACH 13WET2

Lachat 50100000097 Zellweger Analytics 13WET3

Ion Chromatograph 091708136940 Zellweger Analytics 13WET4

Lachat Autosampler 010591A520 Zellweger Analytics

Lachat 40900000051 Zellweger Analytics 13WET5

Lachat Autosampler A81010 007 Zellweger Analytics

pH Meter B07284 Thermo Orion 13WET6

LDO Meter/Probe (wet chem) HACH 13WET7

pH Meter 13043 Orion 13WET8

pH Meter 43996 Orion 13WET9

pH Meter 143491 SPER Scientific 13WET10

pH Meter 069292 Thermo Orion 13WETA

Conductivity Meter HACH 13WETB

D.O. Meter/Probe (ATL) HACH 13WETC

Titrator, Amperometric 96090001089 HACH 13WETD

Distillation Unit

Microblock Environmental Express 13WETE

Micro Distillation Unit Lachat 13WETF
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ATTACHMENT IVC - VIRGINIA & DULUTH EQUIPMENT LIST CONT. (CURRENT AS OF ISSUE DATE)
Duluth Equipment

COD Reactor 910404562 HACH 13COD2

Residual Chlorine Meter HI 701 Hanna 13WETH

Spectrophotometer UV

VIS 1648363 HACH 13WETJ

Autoclave 37827 Market Forge 13CLV1

Buret, Class A 0230 13BUR1

Buret, Class A 2103 13BUR2

Buret, Class A 7249 13BUR3

Autodispenser North Central Labs 13DSP1

Autodispenser JY16291 SCILOGEX 13DSP2

Digester (Phosphorus) CA1 13DIG1

Digester, Block SPC Science 13DIG2

Hotblock (TKN) Technicon 13TKN1

Microscope 814602 American Optical Corp

BOD Incubator Room 13INC1

Color Test Kit HACH 13WETG

Stir Plate 757960584897 Thermolyne

Stir Plate Corning

Hotplate 61920359996 Thermolyne 13HPT1

Hotplate 1.07303E+12 Thermolyne 13HPT2

Hotplate 1000191 Fischer 10WET43

Sonicator VWR 13SON1

Sealer, QuantiTray 01174

Sterilizer E2E 13STL1

Light Box (ATL) Hall Productions

UV Lamp 691 UVP, Inc 13UVL1

Desiccator 13DES1

Desiccator 13DES2

Desiccator 13DES3

Desiccator 13DES4

Desiccator 13DES5

Desiccator 13DES6

Desiccator 13DES7

Desiccator 13DES8

Desiccator 13DES9

Desiccator Nalgene 13DES10
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ATTACHMENT IVC - VIRGINIA & DULUTH EQUIPMENT LIST CONT. (CURRENT AS OF ISSUE DATE)
Duluth Equipment

Desiccator Nalgene 13DES11

Desiccator Nalgene 13DES12

Desiccator Nalgene 13DES13

SPE StepSaver 7 station

Funnel Environmental Express 13SPE1

SPE StepSaver 7 station

Funnel Environmental Express 13SPE2

Mercury Analyzer Model

III CVAFS 1103401 Brooks Rand 12Hg2

Autosampler 4936A14632 Brooks Rand

Total Hg Purge and Trap 11078001 Brooks Rand

Hg Speciation Purge and

Trap 41107301 Brooks Rand

Mercury Guru Software

Hood 13HOOD1

Hood 13HOOD2

Hood 13HOOD3

Hood 13HOOD4

Hood ESCO DB 1

Hood ESCO DB 2

Distillation Block 1021401 Brooks Rand MDS A

Distillation Block 1034401 Brooks Rand MDS C

Distillation Block 2077 Environmental Express 13MDS1

Evaporator for SPE

System 08 0701 Horizon Technology 13VAP01

QuantiTray Sealer 13QT1

Light Meter 160519482 Traceable 13LM1

Water Purification

System (Dual activated

carbon/mixed bed

deionizers) 13DI1

Water Purification

System (B Pure'

system/mixed bed

deionizers/0.45μm final

filter) 13DI2
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ATTACHMENT IVC - VIRGINIA & DULUTH EQUIPMENT LIST CONT. (CURRENT AS OF ISSUE DATE)
Duluth Equipment

Water Purification

System 1090090938202

Fridge Gibson 13DUL2

Fridge 009495009MR TurboAir 13DUL3

Fridge 900819697 USBC 13DUL4

Fridge M3r4L43095 TurboAir 13DUL5

Fridge Gibson 13DUL6

Fridge 017495004MR TurboAir 13DUL7

Fridge SubZero 13DUL8

Fridge MR23101012 TurboAir 13DUL9

Fridge 960511878 Absocold 13DUL11

Walk in Cooler CL 251150 Carroll Coolers 13DUL13

Refrigerator Magic Chef 13DUL14

Fridge/freezer Estate 2D

Freezer Wood's 13FRZ1
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ATTACHMENT IVD - DAVIS EQUIPMENT LIST (CURRENT AS OF ISSUE DATE)
Department Pace ID Equipment Manufacturer Model Serial # 
DISPOSAL RM 105048 Hood LABCONCO   105048 
EXTRACTION 
ROOM 105042 Hood 

VWR Scientific 
Products   105042 

EXTRACTION 
ROOM 105043 Hood 

VWR Scientific 
Products   105043 

EXTRACTION 
ROOM 105044 Hood 

VWR Scientific 
Products   105044 

EXTRACTION 
ROOM 105045 Hood 

VWR Scientific 
Products   105045 

METALS 19BAL9 Balance RADWAG AS 220/C/2 364498 
EXTRACTION 
ROOM 19BAL7 Balance Sartorious BP121S 80602617 
EXTRACTION 
ROOM 19BAL6 Balance Acculabs VIC-612 167555 
EXTRACTION 
ROOM 19OP10 Sonicator 

VWR Scientific 
Products AQUASONIC 29734 

EXTRACTION 
ROOM 19OP4 Concentrator Zymark TurboVap II TV0019N9574 
EXTRACTION 
ROOM 19OP5 Shaker Glas-Col Bench Top Shaker 385527 
EXTRACTION 
ROOM 19OP6 Sonicator 

VWR Scientific 
Products B5500A-MT   

EXTRACTION 
ROOM 19OP7 Vortexer 

VWR Scientific 
Products Touch Vortex 091125019 

EXTRACTION 
ROOM 19OP8 Centrifuge Damon IEC HN SII 23557225 
EXTRACTION 
ROOM 19OP9 Centrifuge Damon IEC HN SII 235512376 
EXTRACTION 
ROOM Y Freezer LAB-LINE 3552-10 7010002 
EXTRACTION 
ROOM Z Freezer LAB-LINE   FS 45G 
EXTRACTION 
ROOM 19OP12 Concentrator 

Caliper Life 
Sciences TurboVap II   

EXTRACTION 
ROOM 19OP13 Sonicator Kendal Ultrasonic Cleaner   
EXTRACTION 
ROOM 19OP11 Oven       
Instrumentation 
Room 19GCS2 Autosampler Agilent  7683 Series US00507160 
Instrumentation 
Room 19GCS2 

Electronic Control 
Module 

APEX
Technologies ProStep 800 US81801192 

Instrumentation 
Room 19GCS2 

Flow Control 
Module 

APEX
Technologies ProStep 800 Plus US00611517 

Instrumentation 
Room 19GCS2 GC Agilent  6890 Series US00034735 
Instrumentation 
Room 19GCS2 Software Chemstation 

G1701CA 
VERSION C.00.00   
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ATTACHMENT IVD - DAVIS EQUIPMENT LIST CONTINUED (CURRENT AS OF ISSUE DATE 

Instrumentation 
Room 19GCS3 Autosampler Agilent  7683 US20414130 
Instrumentation 
Room 19GCS3 

Electronic Control 
Module 

APEX
Technologies ProStep 800 E6020201G 

Instrumentation 
Room 19GCS3 GC Agilent  6890N US10205134 
Instrumentation 
Room 19GCS3 Software Chemstation 

G1701DA, 
D00.00.38   

Instrumentation 
Room 19GCS4 Autosampler Agilent  7683B series CN82849692 
Instrumentation 
Room 19GCS4 

Electronic Control 
Module 

APEX
Technologies ProStep 800 E60221201E 

Instrumentation 
Room 19GCS4 GC Agilent  7890A US10838014 
Instrumentation 
Room 19GCS4 Software Chemstation 

G1701EA, REV E 
02.00   

Instrumentation 
Room 19OP1 Oven Yamato DX 600 A7100062 
Instrumentation 
Room 19OP2 

MUFFLE 
FURNACE 

THERMO 
FISHER 664 609385-217 

Instrumentation 
Room 19OP3 Oven VULCAN A-550   
EXTRACTION 
ROOM 19BAL5 Balance Sartorious BP410 90606069 
METALS 19HG1 Autosampler CETAC ASX-400 050702ASX 
METALS 19HG1 CVAA CETAC QuickTrace M-6100 090701QTS 
METALS 19ICP1 Autosampler CETAC ASX-520 010810A520 

METALS 19ICP1 ICP 
THERMO 
FISHER iCAP 6000 Series ICP-20074614 

METALS 19MET1 Hotblock Thomas Cain DEENA 021301D 

METALS 19MET2 Hotblock 
Environmental 

Express     
METALS 19WET1 Autosampler Dionex AS 9090574 
METALS 19WET1 Column Dionex ICS SERIES 9080900 
METALS 19WET1 IC  Dionex ICS-2100 9100402 
METALS 19WET5 Suppressor Dionex ICS-3000 DC 9090060 
METALS 19WET5 IC Dionex ICS-3000 SP 9090425 

METALS 19WET3 Hotplate Stirrer 
Environmental 

Express   601616090
METALS AA Fridge Kenmore 960102787   
METALS 19WET7 Spectrophotometer Hach DR 2800 1319983 
METALS 19MET3 Hotblock Smart Block 125   
METALS 105041 Hood NuAire   105041 

METALS 19WETA 
pH/conductivity 

Meter Hach HQ440d Multi 160500023145 
SR 105049 Hood LABCONCO BASIC 47 105049 
SR A Freezer Americana A23316ABSDRWW HS771427 
SR B Fridge Americana A23316ABSDRWW HS771427 
SR DA1434 IR Gun Oakton InfraPro DA1434 

DRAFT



 Document Name: 
Quality Assurance Manual   

Document Revised: June 19, 2017 
Effective Date of Final Signature 

Page 104 of 136

Document No.:  
Quality Assurance Manual Rev.19.0   

Issuing Authorities:  
Pace Mpls, MT, VM-Dul & Davis Quality Offices 

 

 

ATTACHMENT IVD - DAVIS EQUIPMENT LIST CONTINUED (CURRENT AS OF ISSUE DATE) 
SR DA2285 IR Gun Oakton InfraPro DA2285 
SR F Freezer Danby DUFM505WDB00 1810009193343 

SR G Cooler 
VWR Scientific 

Products     

SR I COOLER 
VWR Scientific 

Products GDM-41 1-2184461 

SR K Cooler 
VWR Scientific 

Products     
SR L Cooler HELMER A  979715 
SR M COOLER REVCO     
SR N Walk-in Cooler Norlake     
SR T Cooler KELVINATOR BT50RG-2 63493013 

VOA Analytical 19MET4 Tumbler 

Analytical
Testing

Corporation 42R5BFCI-E3 0685QTME0022 

VOA Analytical 19MSV2 Autosampler 
Dynatech 
Archon Varian 12550 

VOA Analytical 19MSV2 Concentrator Tekmar 3100 P&T 97246009 

VOA Analytical 19MSV2 GCMS HP 
6890 GC/HP5973 

MS
US00021480 & 
US80221405 

VOA Analytical 19MSV2 Software Chemstation G1701AA, A03.00   

VOA Analytical 19MSV4 Autosampler 
Dynatech 
Archon Varian 13104 

VOA Analytical 19MSV4 Concentrator Tekmar 3100 P&T US02150010 

VOA Analytical 19MSV4 GCMS HP 
6890 GC/HP5973 

MS
US00028923 & 
US91922612 

VOA Analytical 19MSV4 Software Chemstation G1701BA, B01.00   

VOA Analytical 19MSV5 Autosampler 
Dynatech 
Archon Varian 13123 

VOA Analytical 19MSV5 Concentrator Tekmar 3100 P&T US01129016 

VOA Analytical 19MSV5 GCMS HP 
6890 GC/HP5973 

MS
US00028294 & 
US91922607 

VOA Analytical 19MSV5 Software Chemstation G1701BA, B01.00   

VOA Analytical 19MSV6 Autosampler 
Dynatech 
Archon Varian 13500

VOA Analytical 19MSV6 Concentrator Tekmar 3100 P&T US01064003 

VOA Analytical 19MSV6 GCMS HP 
6890 GC/HP5973 

MS
US00040666 & 
US10360129 

VOA Analytical 19MSV6 Software Chemstation 
G1701DA, 
D00.00.38   

VOA Analytical 19MSV8 Autosampler ENTECH 7032A-L 1164 
VOA Analytical 19MSV8 Concentrator Tekmar 3100 P&T US001064005 

VOA Analytical 19MSV8 GCMS HP 
6890 GC/HP5973 

MS
US00040933 & 
US10360131 

VOA Analytical 19MSV8 Software Chemstation 
G1701DA, 
D00.00.38   

VOA Analytical 19MSV9 Autosampler 
Dynatech 
Archon Varian 13499 

VOA Analytical 19MSV9 Concentrator Tekmar 3100 P&T US02081006 
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ATTACHMENT IVD - DAVIS EQUIPMENT LIST CONTINUED (CURRENT AS OF ISSUE DATE) 

VOA Analytical 19MSV9 GCMS HP 
6890 GC/HP5973 

MS
US00042860 & 
US10460538 

VOA Analytical 19MSV9 Software Chemstation 
G1701DA, 
D00.00.38   

VOA Analytical 19MSVA Autosampler 
Dynatech 
Archon Varian 13547 

VOA Analytical 19MSVA Concentrator Tekmar 3100 P&T 99076015 

VOA Analytical 19MSVA GCMS HP 
6890 GC/HP5973 

MS
US00042710 & 
US10460799 

VOA Analytical 19MSVA Software Chemstation 
G1701DA, 
D00.00.38   

VOA Analytical 19MSVB Autosampler 
Dynatech 
Archon Varian 13754 

VOA Analytical 19MSVB Concentrator Tekmar 3100 P&T 2141003 

VOA Analytical 19MSVB GCMS HP 
6890 GC/HP5973 

MS
US10207086 & 
US10462107 

VOA Analytical 19MSVB Software Chemstation 
G1701DA, 
D00.00.38   

VOA Analytical 19MSVC Autosampler ENCON CENTURIAN CENTS365041414 
VOA Analytical 19MSVC Concentrator ENCON ENCON EV EV581051214 

VOA Analytical 19MSVC GCMS HP 
6890 GC/HP5973 

MS
US10207007 

&US10462118 

VOA Analytical 19MSVC Software Chemstation 
G1701DA, 
D00.00.38   

VOA Analytical 19MSVD Autosampler ENCON CENTURIAN CENTW544122315 
VOA Analytical 19MSVD Concentrator ENCON ENCON EV EV659030515 

VOA Analytical 19MSVD GCMS Agilent  
7820A GC / 5977B 

MS
CN15522023 / 
US1602R003 

VOA Analytical 19MSVD Software Chemstation 
G1701DA, 
D00.00.38   

VOA Analytical 19VOA3 Concentrator 
OI

CORPORATION 4560 H348460308 

VOA Analytical 19VOA5 Hot plate 
VWR Scientific 

Products 
Dylatherm Hot 

Plate 4010 

VOA Analytical 19VOA6 Hot plate 
VWR Scientific 

Products 
Dylatherm Hot 

Plate 5911 
VOA Analytical 19WET4 Turbidimeter Hach 2100N 08050C023795 
VOA Analytical 0592 DI Water System Advantage Milli-Q 0592 

VOA Analytical 19MET5 Tumbler 

Analytical
Testing

Corporation 42R5BFCI-E3 0685RCMA0022 
VOA Analytical 19MET7 extraction vessel       

VOA PREP 105046 Hood 
VWR Scientific 

Products   105046 

VOA PREP 105047 Hood 
VWR Scientific 

Products   105047 
VOA PREP 19BAL4 Balance Sartorious BP410 70102234 
VOA PREP 19BAL3 Balance Sartorious CP2202S 14510016 
VOA PREP 19BAL2 Balance Acculabs Vicon VIC-612 
VOA PREP 19BAL1 Balance Sartorious BP410 12805119 
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ATTACHMENT IVD - DAVIS EQUIPMENT LIST CONTINUED (CURRENT AS OF ISSUE DATE) 
VOA PREP 19VOA1 PID MiniRAE MiniRAE 2000   
VOA PREP 19VOA2 PID MiniRAE MiniRAE 2000   

VOA PREP 19VOA7 Vortexer 
VWR Scientific 

Products VM-3000 20212 
VOA PREP 19VOA4 Centrifuge Damon HN-SII 23557821 
VOA PREP C Freezer Cool-Lab     

VOA PREP H Cooler 
VWR Scientific 

Products     
VOA PREP R Freezer Lab Line     
VOA PREP E Freezer Kenmore     
WET Chem 
RM 19WET6 

pH/conductivity 
Meter Hach HQ440d Multi 150100015164 

WET Chem 
RM 19WET8 Burette Pyrex   2103 
WET Chem 
RM 19MET6 Hot plate-Stirrer Corning PC-351   
WET Chem 
RM 19WET9 Stirrer Cole-Parmer 03402-40 916040585294 
VOA Analytical 19MET8 extraction vessel       
WET Chem 
RM 19BAL10 Balance Fisher Scientific AMF104 BG15347049 
SR 19IR1 IR Gun Oakton InfraPro 2326710101-009 
WET Chem 
RM 19PH001 pH probe Hach PHC20101 150312618032 
METALS 19PH002 pH probe Hach PHC20101 162002617015 
EXTRACTION 
ROOM 19GTS001 

GCS Tower 
Syringe Hamilton microliter  701 

EXTRACTION 
ROOM 19GTS002 

GCS Tower 
Syringe Agilent  microliter  9301-0713 

EXTRACTION 
ROOM 19GTS003 

GCS Tower 
Syringe SGE Australia 10uL N/A 

Safety NT7400125 Anemometer Dwyer Series 471 NT7400125 
WET Chem 
RM 19WET10 Desiccator Cabinet FisherBrand Cat. No 08-642 23B 
Instrumentation 
Room 19GCS5 7890 GC System 

Agilent
Technologies G3440B CN16483046 

WET Chem 
RM 19WET11 

ThinSpin Magnetic 
Stirrer 

Argos 
Technology  S2000 (US) 3006178 DRAFT
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ATTACHMENT VA - MINNEAPOLIS LABORATORY SOP LIST (CURRENT AS OF ISSUE DATE)

Analysis of Air Samples for Volatile Organic Compounds by Gas Chromatography/PID-
FID method TO-3 S-MN-A-003 

Analysis of TO17 Active Air Samples S-MN-A-018 

Determination of Fixed Gases in Air by Modified 3C S-MN-A-005 
Analysis of BTEX and PAHs in Whole Air Using Thermal Desorption Tubes and GC/MS S-MN-A-019 

Analysis of Benzene for Fenceline Monitoring S-MN-A-021 

Cleaning, Certification, Leak Checking and Preparation for Shipment of SUMMA 
Passivated Canisters S-MN-A-004 

Methane, Ethane, Ethene, and Propane in Water by GCFID mod. 3810 and RSK 175 S-MN-A-007 

Analysis of Whole Air Sample  for Volatile Organic Compound by GC/MS EPA 
TO15/TO14 S-MN-A-013 

Bottle Preparation S-MN-C-003 

Sample Management S-MN-C-001 

Subcontracting Samples S-MN-C-004 

Internal Chain of Custody S-MN-C-005 

Final Report and Deliverable Contents S-MN-C-007 

Document Numbering S-ALL-Q-003 

Data Recall S-ALL-Q-035 

Processing Tentatively Identified Compounds (TICs) For GC/MS S-ALL-O-038 

LMS Sub-Learn Center System and Training Administrator Responsibilities S-ALL-T-002 

Laboratory Documentation S-ALL-Q-009 

Review of Laboratory Management System S-ALL-Q-015 

Training and Employee Orientation S-ALL-Q-020 

3P Program S-ALL-Q-022 

Quality Report to Corporate S-ALL-Q-014 

Hazard Assessments S-ALL-S-001 

Mintminer Data File Review For Data Integrity Monitoring S-ALL-Q-029 

Use and Operation of LabTrack S-ALL-Q-028 

Operation of Data Checker S-ALL-Q-030 

Quality System Reporting S-ALL-Q-014 

Determination of EDB and DBCP in Aqueous Samples S-MN-O-576 
The Determination of Diesel Range Organics, Residual Range Organics and Total 
Extractable Hydrocarbons S-MN-O-578 

Determination of Diesel Range Organics in Water and Soil (Wisconsin modified  DRO) S-MN-O-466 

Analysis of Polychlorinated Biphenyls in Oil, Soil, Water, Wipe and Air Matrixes S-MN-O-432 

Determination of Pesticides in Water and Soil S-MN-O-574 

Volatiles Water Sample Compositing Procedure S-MN-O-541 
The Determination of Specific Aromatic Compounds and Gasoline Range Organic in 
Water and Soils S-MN-O-427 
Purgeable Total Petroleum Hydrocarbons in Water (8015 Mod / CA LUFT) S-MN-O-525 
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ATTACHMENT VA- MINNEAPOLIS LABORATORY SOP LIST CONT. (CURRENT AS OF ISSUE DATE)

Purgeable Total Petroleum Hydrocarbons in Water (NWTPH) S-MN-O-555 

Determination of Gasoline Range Organices by Method AK101 S-MN-O-556 

Method 1668, PCB Congenger (WHO List) S-MN-H-009 
Preparation and Analysis of Samples for the Determination of Dioxins and Furans by 
8280M S-MN-H-013 

Preparation and Analysis of Samples for the 
Determination of Polybrominated Diphenyl Ether Congeners S-MN-H-016 

Preparation and Analysis of Samples for the Determination of Chlorinated Biphenyl 
Congeners S-MN-H-014 
Preparation and Analysis of Samples for the Determination of Dioxins and Furans by 
USEPA Method 8290/8290A  S-MN-H-001 
Preparation and Analysis of Samples for the Determination of 2,3,7,8-TCDD using USEPA 
Method 1613B, Drinking Water S-MN-H-003 
Preparation and Analysis of Samples for the Determination of PCDDs, PCDFs, and PCBs 
by modified USEPA Method 23, TO9, or NY State Guidelines S-MN-H-005 

Parent and Alkylated PAH in Solid and Liquid, GCMS SIM S-MN-H-024 
Screening of Chlorinated Biphenyl Congeners by Homolog Group for Track Back 
Fingerprinting S-MN-H-025 
Digest Procedure for Aqueous Samples to be Analyzed by Induct Coupled Plasma (SW-
846) S-MN-I-458 

Microwave Digestion of Fish Oil S-MN-I-301 

Metals Analysis by ICP/MS - Method 6020 and 200.8 S-MN-I-492 

Preparation of Aqueous Samples for ICPMS Analysis S-MN-I-523 

Microwave Digestion of Oil S-MN-I-602 

Speciated Arsenic Analysis by Hyphenated Technique S-MN-I-608 

Speciated Chromium Analysis by Hyphenated Technique S-MN-I-609 

Speciated Manganese Analysis by Hyphenated Technique S-MN-I-610 

Speciated Selenium Analysis by Hyphenated Technique S-MN-I-611 
Phosphor Powder and Ground Glass Preparation by Hot Block S-MN-I-306 
TCLP/SPLP S-MN-I-312 

Inductively Coupled Plasma Atomic Emission Spectroscopy (RCRA) S-MN-I-313 

Hardness by Calculation S-MN-I-338 

Mercury in Liquid and Solid/Semis-Solid Waste S-MN-I-359 

Metals Preparation for Solid samples, Wipes and Filters S-MN-I-460 

Metals End Cap Preparation For the Determination of Mercury S-MN-I-490 

Lead in Ambient Air S-MN-I-601 

Preparation of Attic Dust and Filter Cartridge Samples S-MN-I-604 

Shake Extraction of Solid Waste with Water S-MN-I-605 

California Waste Extraction Test (WET) S-MN-I-612 

SAR Calculation S-MN-I-613 

8270-C/D Extractable Base/Neutral and Acid Organic Compounds in Water and Liquid 
Matrices by GC/MS Capillary Column Technique w/Selective Ion Monitoring S-MN-O-507 
Sulfolane Extraction and Analysis in Liquid Matrices by GCMS  S-MN-O-569 
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ATTACHMENT VA- MINNEAPOLIS LABORATORY SOP LIST CONT. (CURRENT AS OF ISSUE DATE) 

Analysis of Air samples by GC/MS - Method TO-13 S-MN-O-534 
The Determination Of MN Department Of Agriculture List 2 (MDA2) Pesticides In Aqueous 
And Solid Samples By GC/MS 8270D S-MN-O-583 
The Determination of MN Department of Agriculture List 1 (MDA1) Organo-Phosphorus, 
Organo-Chlorine, Nitrogen-containing and Triazine Pesticides in Aqueous and Solid 
Samples by GC/MS 8270D S-MN-O-579 

Determination of C10-C32 Hydrocarbons in Soil S-MN-O-587 

Sample Preparation and Analysis of Polychlorinated Biphenyls in Ambient Air Using High 
Volume Polyurethane Foam S-MN-O-588 

High Volume Injection for 8270C SIM S-MN-O-570 
Extractable Base/Neutral  and Acid Organic Compounds in Liquid by EPA Method 625 S-MN-O-532 

Extractable Base/Neutral  and Acid Organic Compounds in Liquid, Solid, and TCLP 
Matrices by Gas Chromatography/Mass Spectrometry Capillary Column Technique S-MN-O-436 

Analysis of Volatile Organic Compounds by GC/MS Method 624 S-MN-O-529 
Analysis of Volatile Organic Compounds by GC/MS Method 8260 S-MN-O-521 

Analysis of Volatile Organic Compounds in Water Method 524.2 S-MN-O-546 
Solvent Exchange into Hexane S-MN-O-509 
Preparation of Anhydrous Sodium Sulfate for Extraction Purposes S-MN-O-500 
SAMPLE PREPARATION FOR MDA LIST 1 PESTICIDE IN SOLID USING SOLVENT 
EXTRACTION BY MICROWAVE S-MN-O-584 
SAMPLE PREPARATION FOR MDA LIST 1 PESTICIDE IN AQUEOUS SAMPLE BY 
SEPARATORY FUNNEL S-MN-O-582 
Sample Preparation For MDA List2 Herbicides In Solid Sample Using Microwave 
Extraction S-MN-O-581 
Preparation For MDA List 2 Herbicides In Aqueous Sample Matrix S-MN-O-580 
Cleaning Glassware in the Organic Laboratory S-MN-O-465 
Soil Extraction for PAH Analysis by GC/MS:SIM (3550C) S-MN-O-540 
Sonication Extraction Technique for Base/Neutral and Acid Compounds (3550C Modified) S-MN-O-495 
Separatory Funnel Extraction  S-MN-O-566 
Continuous Liquid-Liquid Extraction (SW3520) for Base/Neutral and Acid Compounds S-MN-O-496 

Spike Verification in the Organic Prep Lab S-MN-O-497 

Method For Sonicator Tuning S-MN-O-414 
Nitrogen Evaporation Technique S-MN-O-503 
Sample Concentration Technique S-MN-O-504 

Soil Extraction for PAH Analysis by GC/MS:SIM (3546) S-MN-O-586 

Continuous Liq/Liq extraction for Method 8270C (Dual pH) by SW 3520C S-MN-O-539 

Separatory Funnel Extraction for Polyaromatic Hydrocarbons by 8270-SIM S-MN-O-506 

Control Chart Generation and Trend Analysis S-MN-Q-205 

Preparation of Standard Operating Procedures S-MN-Q-273 

Estimation of Measurement Uncertainty S-MN-Q-255 

Spreadsheet Validation S-MN-Q-274 

Manual Integration S-MN-Q-214 

Monitoring Temperature Controlled Units S-MN-Q-263 

Procedure for Handling of USDA regulated soils S-MN-Q-253 

Internal and External Audits S-MN-Q-271 

Corrective and Preventative Actions S-MN-Q-262 

Quality Manual Quality Manual 
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ATTACHMENT VA- MINNEAPOLIS LABORATORY SOP LIST CONT. (CURRENT AS OF ISSUE DATE) 

Review of Analytical Requests S-MN-Q-270 

Procedure for Handling Aqueous Organic Extractable Samples Containing Sediment S-MN-L-142 

Standard and Reagent Management and Traceability S-MN-Q-275 

MCL Violation Reporting S-MN-Q-272 

Evaluation and Qualification of Vendors S-MN-Q-259 

Support Equipment S-MN-Q-264 

Proficiency Testing Program S-MN-Q-258 

Data Archiving and Retrieval S-MN-L-106 

Document Control and Management S-MN-Q-268 

Conflict of Interest Plan S-MN-Q-261 

Use of A2LA Terms and Symbols S-MN-Q-260 

Management of Change S-MN-Q-257 

Method Validation and Modification Studies S-MN-Q-252 

Control of Hazardous Energy Program - Lockout/Tagout S-MN-Q-249 

Use of the Pacelink System S-MN-Q-276 

Receipt and Storage of Laboratory Supplies S-MN-L-117 

Reagent Water Quality S-MN-L-110 

Generation of EDD S-MN-L-112 

Determination of Limit of Detection and Limit of Quantitation (MDL) S-MN-Q-269 

Purchasing Laboratory Supplies S-MN-L-143 

Sample Homogenization and Sub-Sampling S-MN-L-147 

Preventative, Routine, and Non-routine Maintenance  S-MN-L-114 

Data Review Process S-MN-L-132 

Laboratory Housekeeping S-MN-L-145 

Syringe Technique S-MN-L-139 

Chemical Hygiene Plan/Safety Manual 2016 

Waste Handling and Management S-MN-S-003 

MN Contingency Plan 2016 

Waste Management Training Requirements S-MN-S-002 

Air Quality Monitoring and Fume Hood Monitoring S-MN-S-004 

Paint Filter Liquids Test S-MN-I-516 

Hexavalent Chromiumin in Water and Wastewater S-MN-I-358 

Alkalinity, Titrimetric S-MN-I-365 

Percent Solids (Moisture) S-MN-I-367 

Fluoride in Water and Wastewater S-MN-I-470 

Determination of Total Phosphorus in Aqueous Samples by SmartChem S-MN-I-473 

Determination of TSP and PM 10 S-MN-I-527 

Determination of Hexane Extractable material (HEM) and Silica Gel Treated – Hexane 
Extractable Material (SGT-HEM) in Water S-MN-I-520 
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ATTACHMENT VA- MINNEAPOLIS LABORATORY SOP LIST CONT. (CURRENT AS OF ISSUE DATE) 
Determination of Hexane Extractable material (HEM) and Silica Gel Treated – Hexane 
Extractable Material (SGT-HEM) in Solids S-MN-I-357 

The Determination of Ammonia by SmartChem S-MN-I-559 

Specific Conductivity S-MN-I-474 
Settleable Solids S-MN-I-486 
Standard Test Method for Screening Apparent Specific Gravity and Bulk Density Waste S-MN-I-493 

Determination of Total Recoverable Phenolics by Flow Injection Colorimetry S-MN-I-494 

Turbidity S-MN-I-501 

Chlorine, Total Residual in Water S-MN-I-502 

Use and Maintenance of the Konelab  S-MN-I-507 
Determination of Nitrate/Nitrite in Surface and Wastewater by SmartChem Colorimetric 
Analysis S-MN-I-508 
Determination of Chloride by Konelab S-MN-I-509 

Determination of Sulfate by Konelab S-MN-I-510 

Determination of Nitrite by Konelab(Spectrophotometric Method)  S-MN-I-514 

Dissolved Oxygen S-MN-I-524 
Measurement of pH in Water, Soil, and Waste S-MN-I-526 
Biochemical Oxygen Demand (BOD) and Carbonaceous Biochemical Oxygen Demand 
(CBOD) S-MN-I-348 
Measurement of Solids in Water and Wastewater S-MN-I-528 

Total CN in Water - Macro Distillation S-MN-I-529 

Weak Acid Disociable Cyanide in Water - Macro Distillation S-MN-I-530 

Data Correctness Calculations S-MN-I-562 

COD by Hach 2700 (SM 5220D/ EPA 410.4) S-MN-I-563 
Total Recoverable Cyanide and Amenable Cyanide in Water S-MN-I-564 

Delta Airlines Anodizing Line S-MN-I-582 

Determination of Inorganic Anions by Ion Chromatography S-MN-I-583 
Determination of Nitrate/Nitrite on the Lachat by Cadmium Redution S-MN-I-584 
Determination of Sulfate on the Lachat S-MN-I-585 
Sample Appearance S-MN-I-586 
Net Acid Generation (NAG) S-MN-I-589 

Humidity Cells S-MN-I-590 
Determination of Phenolic Compounds by Flow Injection Analysis Colorimetry S-MN-I-591 

Determination of Chloride by Flow Injection Analysis Colormetry S-MN-I-592 

Determination of Ortho Phosphate in Waters by Flow Injection Analysis Colorimetry S-MN-I-593 
Determination of Hexavalent Chromium by Flow Injection Analysis S-MN-I-594 

Deterimation of Suspended Sediments S-MN-I-595 
Chlorophyll A S-MN-I-603 
Measurement of Ferrous Iron by Spectrophotometer S-MN-I-607 
Total Coliform Bacteria S-MN-MB-001 
Fecal Coliform by MF S-MN-MB-002 
Heterotrophic Plate Count S-MN-MB-003 
Total Coliform Bacteria by Membrane Filtration S-MN-MB-005 
Sample Container Sterility Verification S-MN-MB-006 
Total Coliform Bacteria and E. Coliform Bacteria S-MN-MB-007 
Drierite Regeneration Procedure S-MN-O-557 
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ATTACHMENT VB- MONTANA LABORATORY SOP LIST (CURRENT AS OF ISSUE DATE)
Analysis of Volatile Organic Compounds by GC/MS S-MT-O-004 
The Determination of Extractable Petroleum Hydrocarbons by Method MA-EPH S-MT-O-001 
Petroleum Hydrocarbons as Diesel in Water and Soil S-MT-O-002 
Purgeable Total Petroleum Hydrocarbons in Water and Soil S-MT-O-003 
Volatile Petroleum Hydrocarbons (VPH) S-MT-O-005 
Soil Agronmy Metals Extraction Procedures S-MT-M-032 
Preparation of Aqueous Samples for Analysis by ICP  S-MT-M-037 
Preparation of Solid Samples for ICP S-MT-M-038 
Toxicity Characteristic Leaching Procedure (TCLP)  S-MT-M-039 
Inductively Coupled Plasma Atomic Emission Spectroscropy  S-MT-M-040 
Organic Matter S-MT-ME-001 
Acid-Base Accounting - Sobek S-MT-ME-004 
pH Paste S-MT-ME-006 
Total Sufur by LECO Analyzer S-MT-ME-012 
Available Nitrate and Ammonia S-MT-ME-022 
Particle Size Analysis S-MT-ME-024 
Coarse Fragment S-MT-ME-035 
Soil Sieve  S-MT-ME-041 
Mechanical Hydrometer/Grain Size Analysis S-MT-ME-043 
Preparation of Anhydrous Sodium Sulfate for Extraction Purposes S-MT-O-008 
Use of the LogTag Monitoring  System S-MT-Q-002 
USDA Regulated Soils S-MT-Q-003 
MT Contingency plan 2015 
Waste Handling and Management S-MT-S-001 
Phosphorus, Ortho and Total S-MT-I-002 
Sulfides S-MT-I-005 
Specific Conductivity SW2510B S-MT-I-007 
Measurement of Solids in Water and Wastewater S-MT-I-008 
The Determination of Nitrate-Nitrite by Flow Analyzer S-MT-I-009 
TKN By Colorimetry S-MT-I-010 
Water Soluble Sulfate and Chloride S-MT-I-013 
The Determination of Percent Moisture in Soil and Solid Samples S-MT-I-014 
Determination of Inorganic Anions by Ion Chromatography S-MT-I-018 
Determination of Ammonia Nitrogen by Automated Phenate S-MT-I-019 
Chlorophyll-a S-MT-I-020 
Measurement of pH in Water, Soil, and Waste S-MT-I-021 
Settleable Solids S-MT-I-030 
Acidity S-MT-I-032 
Multi Increment Soil Sampling S-MT-I-033 
Turbidity   S-MT-I-034 
Nitrite by SM4500 NO2B S-MT-I-036 
Total Persulfate Nitrogen  S-MT-I-042 
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ATTACHMENT VC - VIRGINIA AND DULUTH LABORATORY SOP LIST (CURRENT AS OF ISSUE DATE)
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ATTACHMENT VC - VIRGINIA AND DULUTH LABORATORY SOP LIST (CURRENT AS OF ISSUE DATE)
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ATTACHMENT VD - DAVIS LABORATORY SOP LIST (CURRENT AS OF ISSUE DATE)
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ATTACHMENT VIA – MINNEAPOLIS LABORATORY CERTIFICATION LIST (CURRENT AS OF ISSUE DATE)
SCOPE AND APPLICATION CERTIFICATES ARE MAINTAINED AND FILED IN THE LOCAL QUALITY DEPARTMENT

A2LA A2LA Dioxin; DOD 2926.01 

Alabama 
Dept of Environmental 
Mgmt Dioxin-DW 40770 

Alaska 
Dept. of Environmental 
Conservation 

Contaminated Sites (6010B, 6020, 8260B, 
PCBs, PAHs) UST-078 

Alaska 
Dept. of Environmental 
Conservation Dioxin-DW, Env-DW MN00064 

Arizona 
Dept of Health 
Services Dioxin-DW, WW, HW AZ0014 

Arkansas 
Dept of Environmental 
Quality Dioxins 88-0680 

California 
Dept of Health 
Services Envir-DW, WW, HW 2929 

Colorado 
Dept. of Public Health 
& Environment Dioxin-DW MN00064 

Connecticut Dept of Public Health Dioxins PH-0256 

Delaware 
Health & Social 
Services Dioxin-DW   

EPA Region 8 Water Division Dioxin-DW, Env-DW 8TMS-L 

Florida
(NELAP) 

Dept of Health 
Services 

Diox-DW, WW, HW, Air; Envir-DW, WW, 
HW, Air E87605 

Georgia 
Environmental 
Protection Division Dioxin-WW, HW via NELAP   

Georgia 
Dept of Natural 
Resources Dioxin-DW, Enivi - DW 959 

Guam Guam EPA Dioxin-DW 14-008r 

Idaho
Dept. of Health & 
Welfare Dioxin-DW MN00064 

Hawaii Dept of Health Dioxin-DW MN00064 

Hennepin 
County Waste 
Generator 
License   NA MNR000033662 

Illinois Illinois EPA Dioxin-DW, HW, WW via NELAP  200011 

Indiana Dept of Health Dioxin-DW C-MN-01 

Iowa 
Dept.of Natural 
Resources Envir.-DW, WW, UST 368 
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ATTACHMENT VIA – MINNEAPOLIS LABORATORY CERTIFICATION LIST (CURRENT AS OF ISSUE DATE)
SCOPE AND APPLICATION CERTIFICATES ARE MAINTAINED AND FILED IN THE LOCAL QUALITY DEPARTMENT

 

Kansas 
Dept of Health and 
Environment Dioxin-DW, Envir-DW, WW, HW E-10167 

Kentucky 

Dept of Environmental 
Protection Dioxin-DW 90062 
Dept of Environmental 
Protection - DOW Env/Dioxin-WW 90062 

Louisiana DEQ 
Department of 
Environmental Quality Dioxin-WW, HW, Air 3086 

Louisiana DHH 
Department of Health 
and Hospitals Dioxin-DW LA140001 

Maine
Dept of Human 
Services Dioxin-DW via EPA Region 5 2013011 

Maryland 
Dept. of Heath and 
Mental Hygiene Dioxin-DW 322 

Michigan Dept. of Public Health Dioxin-DW, ICPMS, 524.2 9909 

Minnesota Dept of Health Envir-DW, WW, HW 027-053-137 

Minnesota 
Department of 
Agriculture
(MDA) MDA MDA 1 and 2,  NA 

Minnesota 
Department of 
Commerce Petrofund 1240 

Mississippi 
Dept. of Health and 
Environmental Control Dioxin-DW MN00064

Montana Dept of Health Dioxin-DW, Envir-DW 92 

Nebraska 
Dept. of Health & 
Human Services. Dioxin-DW NE-OS-18-06 

Nevada Health Division 
Dioxin-DW, WW, HZ 
Env-DW, WW, HZ MN000642016-1 

New Jersey 
Dept of Environmental 
Protection Dioxin-DW, WW, HW, Envir-WW, HW, Air MN002 

New York Dept of Health Dioxin-DW, WW, Air 11647 

North Carolina 

Dept of Environment, 
Health and Natural 
Resources Envir-WW, HW 530 

North Carolina 
State Public Health 
Laboratory Dioxin-DW 27700 

North Dakota 
Dept of Health and 
Consolidated Labs Envir-DW, WW, HW R-036 
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ATTACHMENT VIA– MINNEAPOLIS LABORATORY CERTIFICATION LIST (CURRENT AS OF ISSUE DATE)
SCOPE AND APPLICATION CERTIFICATES ARE MAINTAINED AND FILED IN THE LOCAL QUALITY DEPARTMENT

 

Ohio Ohio EPA Dioxin-DW  4150 
Ohio Vap VAP Dioxin and Air CL101 

Oklahoma 
Dept of Environmental 
Quality Dioxin, DW, Envir-HW 9507 

Oregon ORELAP Dioxin-DW, WW, HW, Air  Enviro: Air MN200001-005 

Oregon ORELAP NwTPH MN300001-007 

Pennsylvania 
Dept of Environmental 
Protection 

Dioxin-DW, WW, HW                Envir: DW, 
WW, HW  68-00563 

Puerto Rico Dept of Health Dioxin, DW metals MN00064 

Saipan (CNMI) 
Div. Of Environmental 
Quality Div. Of Environmental Quality MP0003 

South Carolina 
Dept. of Health and 
Environmental Control Dioxin-DW, WW, HW 74003001 

Texas Department of Health Dioxin-DW, WW, HW, Air T104704192-08A-TX 

Tennessee Dept of Health Dioxin-DW, Envir-DW TN02818 
Utah Department of Health Dioxin-DW, WW, HW MN000642016 7

Virginia - ELAP 
Dept. of Quality -
VELAP Air, DW, NPW, SCM, tissue (dioxin only) 460163 

Washington Dept of Ecology Dioxin-DW, WW, HW C486 

West Virginia Dept of Env Protection Dioxin - HW, WW  Metals - HW, WW 382 

West Virginia 
Dept of Health and 
Human Resources Dioxin-DW 9952C 

Wisconsin
Dept of Natural 
Resources Dioxin-DW, WW, HW, Envir-DW, WW, HW 999407970 

Wyoming Via EPA Region 8 Dioxin DW   DRAFT
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ATTACHMENT VIB- MONTANA LABORATORY CERTIFICATION LIST (CURRENT AS OF ISSUE DATE)
SCOPE AND APPLICATION CERTIFICATES ARE MAINTAINED AND FILED IN THE LOCAL QUALITY DEPARTMENT

A2LA A2LA ENV-DW, NPW, HZ 3590.01 
EPA REGION 8 WATER DIVISION DW 8TMS-L 

IDAHO
DEPT. OF HEALTH &

WELFARE
DW MT00012 

MINNESOTA DEPT OF HEALTH DW/WW/SCM (8015) 976900 

MONTANA

DEPT OF PUBLIC 
HEALTH AND HUMAN

SERVICES

DW 0040 

NEVADA
DEPARTMENT OF 
CONSERVATION

NPW MT000122017-
1

NORTH DAKOTA DEPT. OF HEALTH DW/WW/HZ (8015) R-209 
WASHINGTON DEPT OF ECOLOGY DW/NPW/HZ (8015) C993 

WYOMING VIA EPA REGION 8 DW 8TMS-L 
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ATTACHMENT VIC - VIRGINIA & DULUTH LABORATORY CERTIFICATION LIST (CURRENT AS OF ISSUE DATE)
SCOPE AND APPLICATION CERTIFICATES ARE MAINTAINED AND FILED IN THE LOCAL QUALITY DEPARTMENT
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ATTACHMENT VID - DAVIS LABORATORY CERTIFICATION LIST (CURRENT AS OF ISSUE DATE)
SCOPE AND APPLICATION CERTIFICATES ARE MAINTAINED AND FILED IN THE LOCAL QUALITY DEPARTMENT
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ATTACHMENT VII - METHOD HOLD TIME, CONTAINER AND PRESERVATION GUIDE (CURRENT AS OF ISSUE DATE)

THE HOLDING TIME INDICATED IN THE CHART BELOW IS THE MAXIMUM ALLOWABLE TIME FROM COLLECTION TO 
EXTRACTION AND/OR ANALYSIS PER THE ANALYTICAL METHOD. FOR METHODS THAT REQUIRE PROCESSING PRIOR 

TO ANALYSIS, THE HOLDING TIME IS DESIGNATED AS ‘PREPARATION HOLDING TIME/ANALYSIS HOLDING TIME’.

Parameter Method Matrix Container Preservative Max Hold 
Time

Acid Base 

Accounting Sobek Solid Plastic/Glass None N/A 

Acidity SM2310B Water Plastic/Glass  6oC 14 Days 

Acid Volatile 

Sulfide Draft EPA 1629 Solid 8oz Glass < 6oC 14 Days 

Actinides HASL-300 Water Plastic/Glass pH<2 HNO3 180 Days 

Actinides HASL-300 Solid Plastic/Glass None 180 Days 

Alkalinity SM2320B/310.2 Water 

Plastic/Glass 

(NY requires 

separate 

bottle filled 

to the 

exclusion of 

air) < 6oC 14 Days 

Alkylated PAHs  Water 

1L Amber 

Glass 

< 6oC; pH<2 1:1 

HCl (optional) 

14/40 Days 

preserved; 7/40 

Days 

unpreserved 

Alkylated PAHs  Solid 8oz Glass < 10oC 

1 Year/40 

Days 

Anions (Br, Cl, F, 

NO2, NO3, o-Phos, 

SO4 , bromate, 

chlorite, chlorate) 

300.0/300.1/SM411

0B Water Plastic/Glass 

< 6oC; EDA if 

bromate or 

chlorite run 

All analytes 28 

days except: 

NO2, NO3, o-

Phos (48 

Hours); 

chlorite 

(immediately 

for 300.0; 14 

Days for 

300.1).  

NO2/NO3 

combo 28 

days. 

Anions (Br, Cl, F, 

NO2, NO3, o-Phos, 

SO4 , bromate, 

chlorite, chlorate) 300.0 Solid Plastic/Glass < 6oC 

All analytes 28 

days except: 

NO2, NO3, o-

Phos (48 

hours); chlorite 

(immediately).  

NO2/NO3 

combo 28 
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Parameter Method Matrix Container Preservative Max Hold 
Time

days. 

Anions (Br, Cl, F, 

NO2, NO3, o-Phos, 

SO4 9056 

Water/ 

Solid Plastic/Glass < 6oC 48 hours 

Aromatic and 

Halogenated 

Volatiles (see note 

1) 8021 Solid 5035 vial kit See note 1 14 days 

Aromatic and 

Halogenated 

Volatiles 602/8021 Water 40mL vials 

pH<2 HCl; < 6oC; 

Na2S2O3 if Cl 

present 

14 Days (7 

Days for 

aromatics if 

unpreserved) 

Asbestos EPA 600/R-93/116 Solid 

Plastic/Glass; 

bulk- 2” 

square; 

popcorn 

ceiling- 

2tbsp; soil- 

4oz 

None (handling 

must be done in 

HEPA filtered 

fume hood; drying 

may be required) N/A 

Bacteria, Total Plate 

Count SM9221D Water Plastic/WK < 6oC; Na2S2O3 24 Hours 

Base/Neutrals and 

Acids 8270 Solid 8oz Glass < 6oC 14/40 Days 

Base/Neutrals and 

Acids 625/8270 Water 

1L Amber 

Glass  

< 6oC; Na2S2O3 if 

Cl present 7/40 Days 

Base/Neutrals, 

Acids & Pesticides 525.2 Water 

1L Amber 

Glass 

pH<2 HCl; < 6oC; 

Na sulfite if Cl 

present 14/30 Days 

Biomarkers  Water 

< 6oC; pH<2 

1:1 HCl 

(optional) 

14/40 Days 

preserved; 7/40 

Days unpreserved 

< 6oC; pH<2 

1:1 HCl 

(optional) 

Biomarkers  Solid < 10oC 1 Year/40 Days < 10oC 

BOD/cBOD SM5210B Water Plastic/Glass < 6oC 48 hours 

Boiling Range 

Distribution of 

Petroleum Fractions ASTM D2887-98 Product 

10mL glass 

vials < 6oC N/A 

BTEX/Total 

Hydrocarbons TO-3 Air 

Summa 

Canister None 28 Days 

BTEX/Total 

Hydrocarbons TO-3 Air 

Tedlar Bag 

or equivalent None 72 Hours 

Carbamates 531.1 Water Glass 

Na2S2O3, 

Monochloroacetic 

acid pH <3; < 6oC 28 Days 

Carbamates 8318 Water Glass 

Monochloroacetic 

acid pH 4-5; < 6oC 7/40 Days 

Carbamates 8318 Solid Glass < 6oC 7/40 Days 
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Parameter Method Matrix Container Preservative Max Hold 
Time

Carbon Specific 

Isoptope Analysis 

(CSIA) AM24 Water 

40mL clear 

VOA vial 

with TLS 

< 6oC, trisodium 

phosphate or HCl N/A 

Cation/Anion 

Balance SM1030E Water Plastic/Glass None None 

Cation Exchange 9081 Solid 8oz Glass None unknown 

Cations (Ferrous 

Iron, Ferric Iron, 

Divalent 

Manganese) 7199 modified Water 

40mL clear 

VOA vials 

with mylar 

septum < 6oC; HCl 48 Hours 

Chloride SM4500Cl-C,E Water Plastic/Glass None 28 Days 

Chlorinated 

Hydrocarbons in 

Vapor AM4.02 Vapor 

20cc vapor 

vial with flat 

septum None N/A 

Chlorine, Residual 

SM4500Cl-

D,E,G/330.5/Hach 

8167 Water Plastic/Glass None 15 minutes 

Chlorophyll SM10200H Water 

Opaque 

bottle or 

aluminum 

foil < 6oC 

48 Hours to 

filtration 

COD 

SM5220C, 

D/410.4/Hach 8000 Water Plastic/Glass 

pH<2 H2SO4; < 

6oC 28 Days 

Coliform, Fecal SM9222D Water 

100mL 

Plastic < 10oC; Na2S2O3 8 Hours 

Coliform, Fecal SM9222D Solid 

100mL 

Plastic < 10oC; Na2S2O3 24 Hours 

Coliform, Fecal SM9221E Water 

100mL 

Plastic < 10oC; Na2S2O3 8 Hours 

Coliform, Fecal SM9221E Solid 

100mL 

Plastic < 10oC; Na2S2O3 24 Hours 

Coliform, Total SM9222B Water 

100mL 

Plastic < 10oC; Na2S2O3 8 Hours 

Coliform, Total SM9221B Solid 

100mL 

Plastic < 10oC; Na2S2O3 8 Hours 

Coliform, Total, 

Fecal and E. coli 

Colilert/ Quanti-

tray Water 

100mL 

Plastic < 10oC; Na2S2O3 8 Hours 

Coliform, Total and 

E. coli SM9223B 

Drinkin

g Water 

100mL 

Plastic < 10oC; Na2S2O3 30 Hours 

Color SM2120B,E Water 

Covered 

Plastic/Acid 

Washed 

Amber Glass < 6oC 48 Hours 

Condensable 

Particulate 

Emissions EPA 202 Air Solutions None 180 Days 

Cyanide, Reactive SW846 chap.7 Water Plastic/Glass None 28 Days 
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Parameter Method Matrix Container Preservative Max Hold 
Time

Cyanide, Reactive SW846 chap.7 Solid Plastic/Glass None 28 Days 

Cyanide, Total and 

Amenable 

SM4500CN-

A,B,C,D,E,G,I,N/9

010/ 9012/335.4 Water Plastic/Glass 

pH>12 NaOH; < 

6oC; ascorbic acid 

if Cl present  

14 Days 

(24 Hours if 

sulfide present- 

applies to 

SM4500CN 

only) 

Diesel Range 

Organics- Alaska 

DRO AK102 Solid 8oz Glass < 6oC 14/40 Days 

Diesel Range 

Organics- Alaska 

DRO AK102 Water 1L Glass pH<2 HCl; < 6oC 14/40 Days 

Diesel Range 

Organics- TPH 

DRO 8015 Solid 8oz Glass Jar < 6oC 14/40 Days 

Diesel Range 

Organics- TPH 

DRO 8015 Water 

1L Amber 

Glass 

< 6oC; Na2S2O3 if 

Cl present 7/40 Days 

Diesel Range 

Organics- TPH 

DRO 8015 Tissue 

1L Amber 

Glass < - 10oC 

1 Year if 

frozen/40 Days 

Diesel Range 

Organics- TPH 

DRO TO-17 Air 

Thermal 

desorption 

tubes via 

SKC Pocket 

Pumps or 

equivalent 

< 6oC but above 

freezing 28 Days 

Diesel Range 

Organics- NwTPH-

Dx Nw-TPH-Dx Solid 8oz Glass Jar < 6oC 14/40 Days 

Diesel Range 

Organics- NwTPH-

Dx Nw-TPH-Dx Water 

1L Amber 

Glass pH <2 HCl; < 6oC 

14/40 Days; 7 

Days from 

collection to 

extraction if 

unpreserved 

Diesel Range 

Organics- Wisconsin 

DRO WI MOD DRO Solid 

Tared 4oz 

Glass Jar < 6oC 10/47 Days 

Diesel Range 

Organics- Wisconsin 

DRO WI MOD DRO Water 

1L Amber 

Glass < 6oC; pH <2 HCl 14/40 Days 

Dioxins and Furans 1613B Solid 8oz Glass < 6oC 1 year 

Dioxins and Furans 1613B Water 

1L Amber 

Glass 

< 6oC; Na2S2O3 if 

Cl present 1 year 

Dioxins and Furans 1613B 

Fish/ 

Tissue 

Aluminum 

foil < 6oC 1 year 
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Parameter Method Matrix Container Preservative Max Hold 
Time

Dioxins and Furans 8290 Water 

1L Amber 

Glass 

< 6oC; Na2S2O3 if 

Cl present 30/45 Days 

Dioxins and Furans 8290 Solid 8oz Glass < 6oC 30/45 Days 

Dioxins and Furans 8290 

Fish/ 

Tissue Not specified < -10oC 30/45 Days 

Dioxins and Furans TO-9 Air PUF None 7/40 Days 

Diquat/Paraquat 549.2 Water 

Amber 

Plastic < 6oC; Na2S2O3 7/21 Days 

EDB/DBCP (8011) 

EDB/DBCP/1,2,3-

TCP (504.1) 504.1/8011 Water 40mL vials 

< 6oC; Na2S2O3 if 

Cl present 14 Days 

Endothall 548.1 Water Amber Glass < 6oC; Na2S2O3 7/14 Days 

Enterococci EPA 1600 Water 

100mL 

Plastic < 10oC 8 Hours 

Enterococci Enterolert Water 

100mL 

Plastic < 10oC; Na2S2O3 8 Hours 

Explosives 8330/8332 Water 

1L Amber 

Glass < 6oC 7/40 Days 

Explosives  8330/8332 Solid 8oz Glass Jar < 6oC 14/40 Days 

Extractable 

Petroleum 

Hydrocarbons 

(aliphatic and 

aromatic) NJ EPH Water 

1L Amber 

Glass pH < 2 HCl;  6oC 14/40 Days 

Extractable 

Petroleum 

Hydrocarbons 

(aliphatic and 

aromatic) NJ EPH Solid 4oz Glass Jar  6oC 14/40 Days 

Extractable 

Petroleum 

Hydrocarbons 

(aliphatic and 

aromatic) MA-EPH Water 

1L Amber 

Glass pH<2 HCl; < 6oC 14/40 Days 

Extractable 

Petroleum 

Hydrocarbons 

(aliphatic and 

aromatic) MA-EPH Solid 4oz Glass Jar < 6oC 7/40 Days 

Fecal Streptococci SM9230B Water 

100mL 

Plastic < 10oC; Na2S2O3 8 Hours 

Ferrous Iron 

SN3500Fe-D; Hach 

8146 Water Glass None Immediate 

Flashpoint/ 

Ignitability 1010 Liquid Plastic/Glass None 28 Days 

Florida PRO 

FL PRO DEP 

(11/1/95) Liquid 

Glass, PTFE 

lined cap 

< 6oC; pH <2 

H2SO4 or HCl  7/40 Days 
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Parameter Method Matrix Container Preservative Max Hold 
Time

Fluoride SM4500Fl-C,D Water Plastic None 28 Days 

Gamma Emitting 

Radionuclides 901.1 Water Plastic/Glass pH<2 HNO3 180 days 

Gasoline Range 

Organics 8015 Water 40mL vials pH<2 HCl 14 Days 

Gasoline Range 

Organics 8015 Solid 5035 vial kit See note 1 14 days 

Gasoline Range 

Organics (C3-C10) 8260B modified Water 40mL vials < 6oC; HCl 14 Days 

Gasoline Range 

Organics (C3-C10) 8260B modified Solid 4oz Glass Jar < 6oC 14 Days 

Gasoline Range 

Organics- Alaska 

GRO AK101 Solid 5035 vial kit See 5035 note* 

28 Days if 

GRO only (14 

Days with 

BTEX) 

Gasoline Range 

Organics- Alaska 

GRO AK101 Water 40mL vials pH<2 HCl; < 6oC 14 Days 

Gasoline Range 

Organics- NwTPH-

Gx Nw-TPH-Gx Water 40mL vials pH<2 HCl; < 6oC 

7 Days 

unpreserved; 

14 Days 

preserved 

Gasoline Range 

Organics- NwTPH-

Gx Nw-TPH-Gx Solid 40mL vials 

< 6oC; packed jars 

with no headspace 14 Days 

Gasoline Range 

Organics- Wisconsin 

GRO WI MOD GRO Water 40mL vials pH<2 HCl; < 6oC 14 Days 

Gasoline Range 

Organics- Wisconsin 

GRO  WI MOD GRO Solid 

40mL MeOH 

vials < 6oC in MeOH 21 Days 

Glyphosate 547 Water Glass < 6oC; Na2S2O3 

14 Days (18 

Months frozen) 

Grain Size ASTM D422 Solid Not specified Ambient N/A 

Gross Alpha (NJ 

48Hr Method) NJAC 7:18-6 Water Plastic/Glass pH<2 HNO3 48 Hrs 

Gross Alpha and 

Gross Beta 9310/900.0 Water Plastic/Glass pH<2 HNO3 180 Days 

Gross Alpha and 

Gross Beta 9310 Solid Glass None 180 Days 

Haloacetic Acids 552.1/552.2 Water 

40mL Amber 

vials NH4Cl; < 6oC 

14/7 Days if 

extracts stored 

< 6oC or 14/14 

Days if 

extracts stored 

at < -10oC 

Hardness, Total SM2340B,C/130.1 Water Plastic/Glass pH<2 HNO3 180 Days 
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Parameter Method Matrix Container Preservative Max Hold 
Time

(CaCO3) 

Heterotrophic Plate 

Count (SPC/HPC) SM9215B Water 

100mL 

Plastic < 10oC; Na2S2O3 8 Hours 

Heterotrophic Plate 

Count (SPC/HPC) SimPlate Water 

100mL 

Plastic < 10oC; Na2S2O3 8 Hours 

Herbicides, 

Chlorinated 8151 Solid 8oz Glass Jar < 6oC 14/40 Days 

Herbicides, 

Chlorinated 8151 Water 

1L Amber 

Glass 

< 6oC; Na2S2O3 if 

Cl present 7/40 Days 

Herbicides, 

Chlorinated 515.1/515.3 Water 

1L Amber 

Glass 

< 6oC; Na2S2O3 if 

Cl present 14/28 Days 

Hexavalent 

Chromium 

7196/218.6/ 

SM3500Cr-B, C, D Water Plastic/Glass < 6oC 

24 Hours (see 

note 4) 

Hexavalent 

Chromium 

218.6/SM3500Cr-

B, C, D Water Plastic/Glass 

Ammonium 

Buffer pH 9.3-9.7 

28 Days (see 

note 4) 

Hexavalent 

Chromium 218.6/218.7 

Drinkin

g Water Plastic/Glass 

Ammonium 

Buffer pH >8 

14 Days (see 

note 4) 

Hexavalent 

Chromium 7196 (with 3060A) Solid  < 6oC 

30 Days from 

collection to 

extraction and  

7 days  from 

extraction to 

analysis 

Hydrocarbons in 

Vapor AM4.02 Vapor 

20cc vapor 

vial with flat 

septum None N/A 

Hydrogen by Bubble 

Strip SM9/AM20GAx Water 

20cc vapor 

vial with 

stopper 

septum None 14 Days 

Hydrogen Halide 

and Halogen 

Emissions EPA 26 Air Solutions None 6 Months 

Ignitability of Solids 1030 

Non-

liquid 

Waste Plastic/Glass None 28 Days 

Lead Emissions EPA 12 Air 

Filter/Solutio

ns None 6 Months 

Light Hydrocarbons 

by Bubble Strip SM9/AM20GAx Water 

20cc vapor 

vial with 

stopper 

septum None 14 Days 

Light Hydrocarbons 

in Vapor AM20GAx Vapor 

20cc vapor 

vial with flat 

septum None 14 Days 

Lipids Pace Lipids Tissue Plastic/Glass < -10oC 

1 Year if 

frozen 
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Parameter Method Matrix Container Preservative Max Hold 
Time

Mercury, Low-Level 1631E Solid Glass None 28 Days 

Mercury, Low-Level 1631E Water 

Fluoropolym

er bottles 

(Glass if Hg 

is only 

analyte being 

tested) 12N HCl or BrCl 

48 Hours for 

preservation or 

analysis; 28 

Days to 

preservation if 

sample 

oxidized in 

bottle; 90 Days 

for analysis if 

preserved 

Mercury, Low-Level 1631E Tissue Plastic/Glass < - 10oC 

28 Days if 

frozen 

Mercury 7471 Solid 8oz Glass Jar < 6oC 28 Days 

Mercury 7470/245.1/245.2 Water Plastic/Glass pH<2 HNO3 28 Days 

Mercury 7471/245.6 Tissue Plastic/Glass < - 10oC 

28 Days if 

frozen 

Metals (GFAA) 7000/200.9 Water Plastic/Glass pH<2 HNO3 180 Days 

Metals (ICP) 

NIOSH 

7300A/7303 Air Filters None 180 Days 

Metals 

(ICP/ICPMS) 6010/6020 Solid 8oz Glass Jar None 180 Days 

Metals 

(ICP/ICPMS) 

6010/6020/200.7/2

00.8 Water Plastic/Glass pH<2 HNO3 180 Days 

Metals 

(ICP/ICPMS) 6020 Tissue Plastic/Glass < -10oC 

180 Days if 

frozen 

Methane, Ethane, 

Ethene 8015 modified Water  40mL vials HCl 14 Days 

Methane, Ethane, 

Ethene 

RSK-175; 

PM01/AM20GAx Water 20mL vials 

HCl; or trisodium 

phosphate or 

benzalkonium 

chloride and < 6oC 

14 Days; 7 

Days 

unpreserved 

Methane, Ethane, 

Ethene EPA 3C Air 

Summa 

Canister None 28 Days 

Methane, Ethane, 

Ethene EPA 3C Air 

Tedlar Bag 

or equivalent None 5 Days 

Methanol, Ethanol 8015 modified Water 40mL vials < 6oC 14 Days 

Methanol, Ethanol 8015 modified Solid 2oz Glass < 6oC 14 Days 

Methyl Mercury 1630 Water 
Teflon/ 
fluoropolymer

Fresh water- 

4mL/L HCl; 

Saline water- 

2mL/L H2SO4 

(must be preserved 

within 48 hours of 

collection) 6 months 

Methyl Mercury 1630 Tissue 

2-4oz glass 

jar < 0oC 

28 Days; 

ethylated 
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Parameter Method Matrix Container Preservative Max Hold 
Time

distillate 48 

hours 

Nitrogen, Ammonia SM4500NH3/350.1 Water Plastic/Glass 

pH<2 H2SO4; < 

6oC 28 Days 

Nitrogen, Total 

Kjeldahl (TKN) 351.2 Solid Plastic/Glass < 6oC 28 Days 

Nitrogen, Total 

Kjeldahl (TKN) 

SM4500-

Norg/351.2 Water Plastic/Glass 

pH<2 H2SO4; < 

6oC 28 Days 

Nitrogen, Nitrate 

SM4500-

NO3/352.1 Water Plastic/Glass < 6oC 

24 Hours 

preferred 

Nitrogen, Nitrate & 

Nitrite combination 353.2 Solid Plastic/Glass < 6oC 28 Days 

Nitrogen, Nitrate & 

Nitrite combination 

SM4500-

NO3/353.2 Water Plastic/Glass 

pH<2 H2SO4; < 

6oC 28 Days 

Nitrogen, Nitrite or 

Nitrate separately 

SM4500-

NO2/353.2 Water Plastic/Glass < 6oC 48 Hours 

Nitrogen, Organic 

SM4500-

Norg/351.2 Water Plastic/Glass 

pH<2 H2SO4; < 

6oC 28 Days 

Non-Methane 

Organics EPA 25C Air 

Summa 

Canister None 28 Days 

Non-Methane 

Organics EPA 25C Air 

Tedlar Bag 

or equivalent None 72 Hours 

Odor SM2150B Water Glass < 6oC 24 Hours 

Oil and 

Grease/HEM 

1664A/SM5520B/9

070 Water Glass 

pH<2 H2SO4 or 

HCl; < 6oC 28 Days 

Oil and 

Grease/HEM 9071 Solid Glass < 6oC 28 Days 

Oil Range Organics 8015 Solid Glass < 6oC 14/40 Days 

Oil Range Organics 8015 Water Glass < 6oC 7/40 Days 

Organic Matter ASA 29-3.5.2 Solid Plastic/Glass 

None; samples air-

dried and 

processed prior to 

analysis N/A 

Oxygen, Dissolved 

(Probe) SM4500-O Water Glass None 15 minutes 

Oxygenates on 

Product (GCMS 

SIM) 1625 modified Product 

10mL glass 

vial < 6oC 

14 Days (7 

Days from 

extraction) 

PBDEs 1614 Water 

1L Amber 

Glass < 6oC 1 Year/1 Year 

PBDEs 1614 Solid 

Wide Mouth 

Jar < 6oC 1 Year/1 Year 

PBDEs 1614 Tissue 

Aluminum 

Foil < -10oC 1 Year/1 Year 

PCBs and 

Pesticides, 

Organochlorine TO-4/TO-10 Air PUF None 7/40 Days 
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Parameter Method Matrix Container Preservative Max Hold 
Time

(OC) 

PCBs and 

Pesticides, 

Organochlorine 

(OC) 608 Water 

1L Amber 

Glass 

< 6oC; Na2S2O3 if 

Cl present 

Pest: 7/40 

Days; PCB: 1 

Year/1 Year 

PCBs, Pesticides 

(OC), Herbicides 508.1 Water Glass 

Na2SO3; pH<2 

HCl; < 6oC 14/30 Days 

PCBs, total as 

Decachlorobiphenyl 508A Water 

1L Glass, 

TFE lined 

cap < 6oC 14/30 Days 

Perchlorate 331 Water Plastic/Glass 

>0-6oC, field 

filtered with 

headspace 28 Days 

Permanent Gases 

(O2, N2, CO2) 

RSK-175; 

PM01/AM20GAx Water 40mL vials 

benzalkonium 

chloride and < 6oC 14 Days 

Permanent Gases by 

Bubble Strip SM9/AM20GAx Water 

20cc vapor 

vial with 

stopper 

septum None 14 Days 

Permanent Gases in 

Vapor AM20GAx Vapor 

20cc vapor 

vial with flat 

septum None 14 Days 

Pesticides, 

Organochlorine 

(OC) 8081 Water 

1L Amber 

Glass 

< 6oC; Na2S2O3 if 

Cl present 7/40 Days 

Pesticides, 

Organochlorine 

(OC) 8081 Solid 8oz Glass Jar < 6oC 14/40 Days 

Pesticides, 

Organochlorine 

(OC) 8081 Tissue 8oz Glass Jar < -10oC 

1 Year if 

frozen/40 Days 

Pesticides, 

Organophosphorous 

(OP) 8141 Solid 8oz Glass Jar < 6oC 14/40 Days 

Pesticides, 

Organophosphorous 

(OP) 8141 Water 

1L Amber 

Glass 

pH 5-8 with 

NaOH or H2SO4; 

< 6oC; Na2S2O3 if 

Cl present 7/40 Days 

PCBs (Aroclors) 8082 Water 

1L Amber 

Glass 

< 6oC; Na2S2O3 if 

Cl present 1 Year/1 Year 

PCBs (Aroclors) 8082 Solid 8oz Glass Jar < 6oC 1 Year/1 Year 

PCBs (Aroclors) 8082 Tissue Plastic/Glass  < -10oC 

1 Year if 

frozen/1 Year 

PCB Congeners 1668A Water 

1L Amber 

Glass 

< 6oC but above 

freezing 1 Year/1 Year 

PCB Congeners 1668A Solid 

4-8oz Glass 

Jar 

< 6oC but above 

freezing 1 Year/1 Year 
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Parameter Method Matrix Container Preservative Max Hold 
Time

PCB Congeners 1668A Tissue 

4-8oz Glass 

Jar < -10oC 1 Year/1 Year 

Paint Filter Liquid 

Test 9095 Water Plastic/Glass None N/A 

Particle Size ASA 15-5 modified Solid 

Plastic/Glass 

(100g 

sample) None N/A 

Particulates PM-10 Air Filters None 180 Days 

Permanent Gases EPA 3C Air 

Summa 

Canister None 28 Days 

Permanent Gases EPA 3C Air 

Tedlar Bag 

or equivalent None 5 Days 

pH SM4500H+B/9040 Water Plastic/Glass None 15 minutes 

pH 9045 Solid Plastic/Glass None 7 Days 

Phenol, Total 

420.1/420.4/9065/9

066 Water Glass 

pH<2 H2SO4; < 

6oC 28 Days 

Phosphorus, 

Orthophosphate 

SM4500P/365.1/36

5.3 Water Plastic < 6oC 

Filter within 15 

minutes, 

Analyze within 

48 Hours 

Phosphorus, Total 

SM4500P/ 

365.1/365.3/365.4 Water Plastic/Glass 

pH<2 H2SO4; < 

6oC 28 Days 

Phosphorus, Total  365.4 Solid Plastic/Glass < 6oC 28 Days 

Polynuclear 

Aromatic 

Hydrocarbons 

(PAH) TO-13 Air PUF None 7/40 Days 

Polynuclear 

Aromatic 

Hydrocarbons 

(PAH) TO-17 Air 

Thermal 

desorption 

tubes via 

SKC Pocket 

Pumps or 

equivalent 

< 6oC but above 

freezing 28 Days 

Polynuclear 

Aromatic 

Hydrocarbons 

(PAH) 8270 SIM Solid 8oz Glass Jar < 6oC 14/40 Days 

Polynuclear 

Aromatic 

Hydrocarbons 

(PAH) 8270 SIM Water 

1L Amber 

Glass 

< 6oC; Na2S2O3 if 

Cl present 7/40 Days 

Polynuclear 

Aromatic 

Hydrocarbons 

(PAH) 8270 SIM Tissue Plastic/Glass < -10oC 

1 Year if 

frozen/40 Days 

Purgeable Organic 

Halides (POX) 9021 Water 

Glass; no 

headspace < 6oC 14 Days 
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Parameter Method Matrix Container Preservative Max Hold 
Time

Radioactive 

Strontium 905.0 Water Plastic/Glass pH<2 HNO3 180 days 

Radium-226 903.0/903.1 Water Plastic/Glass pH<2 HNO3 180 days 

Radium-228 (see 

note 3) 9320/904.0 Water Plastic/Glass pH<2 HNO3 180 days 

Radium-228 (see 

note 3) 9320 Solid Plastic/Glass   

Residual Range 

Organics- Alaska 

RRO AK103 Solid 8oz Glass < 6oC 14/40 Days 

Saturated 

Hydrocarbons  Water 

< 6oC; pH<2 

1:1 HCl 

(optional) 

14/40 Days 

preserved; 7/40 

Days unpreserved 

< 6oC; pH<2 

1:1 HCl 

(optional) 

Saturated 

Hydrocarbons  Solid < 10oC 1 Year/40 Days < 10oC 

Silica, Dissolved SM4500Si-D Water Plastic < 6oC 28 Days 

Solids, Settleable SM2540F Water Glass < 6oC 48 Hours 

Solids, Total SM2540B Water Plastic/Glass < 6oC 7 Days 

Solids, Total SM2540G Solid Plastic/Glass < 6oC 7 Days 

Solids, Total (FOC, 

OM, Ash) ASTM D2974 Solid Plastic/Glass < 6oC 7 Days 

Solids, Total 

Dissolved SM2540C Water Plastic/Glass < 6oC 7 Days 

Solids, Total 

Suspended 

SM2540D/USGS I-

3765-85 Water Plastic/Glass < 6oC 7 Days 

Solids, Total 

Volatile 160.4/SM2540E Water Plastic/Glass < 6oC 7 Days 

Solids, Total 

Volatile 160.4 Solid Plastic/Glass < 6oC 7 Days 

Specific 

Conductance 

SM2510B/9050/12

0.1 Water Plastic/Glass < 6oC 28 Days 

Stationary Source 

Dioxins and Furans EPA 23 Air XAD Trap None 30/45 Days 

Stationary Source 

Mercury EPA 101 Air Filters None 

180 Days, 28 

Days for Hg 

Stationary Source 

Metals EPA 29 Air Filters None 

180 Days, 28 

Days for Hg 

Stationary Source 

PM10 EPA 201A Air Filters None 180 Days 

Stationary Source 

Particulates EPA 5 Air 

Filter/Solutio

ns None 180 Days 

Sulfate 

SM4500SO4/9036/ 

9038/375.2/ASTM 

D516 Water Plastic/Glass < 6oC 28 Days 

Sulfide, Reactive SW-846 Chap.7 Water Plastic/Glass None 28 Days 

Sulfide, Reactive SW-846 Chap.7 Solid Plastic/Glass None 28 Days 

Sulfide, Total SM4500S/9030 Water Plastic/Glass pH>9 NaOH; 7 Days 
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Parameter Method Matrix Container Preservative Max Hold 
Time

ZnOAc; < 6oC 

Sulfite SM4500SO3 Water Plastic/Glass None 15 minutes 

Surfactants (MBAS) SM5540C Water Plastic/Glass < 6oC 48 Hours 

Total Alpha Radium 

(see note 3) 9315/903.0 Water Plastic/Glass pH<2 HNO3 180 days 

Total Alpha Radium 

(see note 3) 9315 Solid Plastic/Glass None 180 days 

Total Inorganic 

Carbon (TIC) PM01/AM20GAx Water 

40mL VOA 

vial with 

mylar septum < 6oC 14 Days 

Total Organic 

Carbon (TOC) 

SM5310B,C,D/906

0 Water Glass 

pH<2 H2SO4 or 

HCl; < 6oC 28 Days 

Total Organic 

Carbon (TOC) 

9060/Walkley 

Black/Lloyd Kahn Solid Glass < 6oC 14 Days 

Total Organic 

Halogen (TOX) SM5320/9020 Water 

Glass; no 

headspace < 6oC 14 Days 

Total Petroleum 

Hydrocarbons 

(aliphatic and 

aromatic) TPHCWG Water 40mL vials 

pH<2 HCl, no 

headspace, < 6oC 7 Days 

Total Petroleum 

Hydrocarbons 

(aliphatic and 

aromatic) TPHCWG Solid Glass < 6oC 14 days 

Tritium 906.0 Water Glass None 180 days 

Turbidity SM2130B/180.1 Water Plastic/Glass < 6oC 48 Hours 

Total Uranium 

908.0/ASTM 

D5174-97 Water Plastic/Glass pH<2 HNO3 180 days 

UCMR Metals 200.8 Water 

Plastic or 

glass pH<2 HNO3 28 Days 

UCMR Hexavalent 

Chromium 218.7 Water 

HDPE or 

propylene 

Na2CO3/NaHCO3/

(NH4)2SO4; pH>8 14 Days 

UCMR Chlorate 300.1 Water 

Plastic or 

glass EDA 28 Days 

UCMR 

Perfluorinated 

Compounds 537 Water Polypropylene Trizma 14 Days 

UCMR 1, 4 Dioxane 522 
Water 

Glass 
Na2SO3, NaHSO4; 

pH<4 28 Days 

UV254 SM5910B Water Glass < 6oC 48 Hours 

Vermiculite EPA 600/R-93/116 Solid Plastic/Glass 

None (handling 

must be done in 

HEPA filtered 

fume hood; drying 

may be required) N/A 

Volatile Fatty Acids AM21G Water 

40mL clear 

VOA vials < 6oC 21 Days 
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Parameter Method Matrix Container Preservative Max Hold 
Time

Volatile Fatty Acids 

(low level) AM23G Water 

40mL clear 

VOA vials 

< 6oC with 

benzalkonium 

chloride 14 Days 

Volatile Petroleum 

Hydrocarbons 

(aliphatic and 

aromatic) MA-VPH Water 40mL vials pH<2 HCl; < 6oC 

14 Days 

preserved 

Volatile Petroleum 

Hydrocarbons 

(aliphatic and 

aromatic) MA-VPH Solid 

4-8oz Glass 

Jar  

< 6oC; packed jars 

with no headspace 7/28 Days 

Volatiles TO-14 Air 

Summa 

Canister None 28 Days 

Volatiles TO-14 Air 

Tedlar Bag 

or equivalent None 72 Hours 

Volatiles TO-15 Air 

Summa 

Canister or 

Tedlar Bag None 28 Days 

Volatiles TO-17 Air 

Thermal 

desorption 

tubes via 

SKC Pocket 

Pumps or 

equivalent 

< 6oC but above 

freezing 28 Days 

Volatiles TO-18/8260 Air 

Tedlar Bag 

or equivalent None 72 Hours 

Volatiles 8260 Solid 5035 vial kit 

See note 1 

(analyze for 

acrolein and 

acrylonitrile per 

local 

requirements) 14 days 

Volatiles 8260 Water 40mL vials 

pH<2 HCl; < 6oC; 

Na2S2O3 if Cl 

present (preserve 

and analyze for 

acrolein and 

acrylonitrile per 

local 

requirements) 14 Days 

Volatiles 8260 

Conc. 

Waste 

5035 vial kit 

or 40mL 

vials < 6oC 14 Days 

Volatiles 624 Water 40mL vials 

pH<2 HCl; < 6oC; 

Na2S2O3 if Cl 

present (or 

unpreserved if run 

14 Days (7 

Days for 

aromatics if 

unpreserved) 
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Parameter Method Matrix Container Preservative Max Hold 
Time

within 7 days of 

collection) 

(preserve and 

analyze for 

acrolein and 

acrylonitrile per 

local 

requirements) 

Volatiles (see note 

2) 524.2 Water 

40mL vials 

(in duplicate) 

pH<2 HCl; < 6oC; 

Ascorbic acid or 

Na2S2O3 if Cl 

present2 14 Days 

Whole Oil 

ASTM D3328 

(prep); ASTM 

D5739 Product 

10mL glass 

vials < 6oC N/A 
 
1  5035/5035A Note: 5035 vial kit typically contains 2 vials water, preserved by freezing or, 2 vials aqueous sodium bisulfate 

preserved at 4oC, and one vial methanol preserved at <6oC and one container of unpreserved sample stored at <6oC. 

 
2  Method 524.2 lists ascorbic acid as the preservative when residual chlorine is suspected, unless gases or Table 7 compounds are 

NOT compounds of interest and then sodium thiosulfate is the preservative recommended. 

 
3  Methods 9315 and 9320 both state that if samples are unpreserved, the samples should be brought to the lab within 5 days of 

collection, preserved in the lab, and then allowed to sit for a minimum of 16 hours before sample preparation/analysis. 

4  The holding time for hexavalent chromium may be extended by the addition of the ammonium buffer listed in EPA 218.6 per the 

2012 EPA Method Update Rule. Although Method 218.6 stipulates a different pH range (9.0 to 9.5) for buffering, this method 

requirement was modified in the Method Update Rule to a pH range of 9.3 to 9.7.For non-potable waters, adjust the pH of the sample 

to 9.3 to 9.7 during collection with the method required ammonium sulfate buffer to extend the holding time to 28 days. For potable 

waters, addition of the buffer during collection will extend the holding time for 14 days per EPA 218.7 and the EPA UCMR program. 
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1. Purpose/Identification of Method 

1.1. The purpose of this SOP is to establish a procedure for the digestion of solid samples to be analyzed 
by ICP and ICP-MS as described in EPA Method 3050B. 

2. Summary of Method 

2.1. Inductively coupled plasma atomic emission spectroscopy (ICP-AES) and inductively coupled plasma 
mass spectrometry (ICP-MS) are utilized for the determination of metals in solution.  The method is 
applicable to a large number of matrices.   

2.2. The samples are digested in concentrated nitric acid, hydrochloric acid and hydrogen peroxide.  After 
digestion, samples are filtered (unless ICPMS) and brought to volume.  

3. Scope and Application 

3.1. Personnel: The policies and procedures contained in this SOP are applicable to all personnel involved 
in the analytical method or non-analytical process.   

3.2. Parameters: Not applicable to this SOP.   

4. Applicable Matrices 

4.1. This SOP is applicable to solid samples. 

5. Limits of Detection and Quantitation 

5.1. Not applicable to this SOP.   

6. Interferences 

6.1. Not applicable to this SOP. 

7. Sample Collection, Preservation, Shipment and Storage 

7.1. Table 7.1 – Sample Collection, Preservation, Shipment and Storage 
Sample type Collection per sample Preservation Storage Hold time 

Solid Plastic or glass containers.  
Pre-cleaned containers are 
purchased from a supplier. 

N/A Above freezing but below 
6°C until digested if 
samples are to be tested for 
mercury too 

Must be analyzed 
within 6 months 
of collection. 

8. Definitions 

8.1. Definitions of terms found in this SOP are described in the Pace Analytical Services Quality Manual, 
Glossary Section.   

9. Equipment and Supplies (Including Computer Hardware and Software) 

9.1. Table 9.1 – Equipment and Supplies 
Supply Description Vendor/Item #/Description 

Mechanical pipettes Various sizes Fisher Scientific or equivalent 

Digestion Cups 50 mL  Environmental Express or equivalent 

Filtermate Plunge filters 2 um PTFE SC0408 Environmental Express 
Hot Block TM  54 Place Hot Block Environmental Express 
Reflux Caps Caps with a center hole Environmental Express or equivalent 
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Analytical Balance Ability to weigh to the nearest 0.01g Fisher Scientific or equivalent 
Resin beads For solid matrix QC Environmental Express or equivalent 

10. Reagents and Standards 

10.1. Table 10.1 – Reagents and Standards 
Reagent/Standard Concentration/Description Requirements/Vendor/Item # 

De-ionized (DI) water ASTM Type II Verify that background levels of volatile 
compounds are acceptable by analysis 

Hydrogen Peroxide 30% ACS Grade Fisher brand 

Hydrogen Peroxide 30%, Optima Grade for tin only Fisher brand 

Concentrated nitric acid (HNO3) Trace Metal grade Fisher brand 

Concentrated hydrochloric acid 
(HCl) 

Trace Metal grade Fisher brand 

Metals Spike - Stock solution 
standards for LCS and MS/MSD 

The solution identifications are 
PACE-67Aand Pace-67B.  See 
10.1.1. 

Purchased from Inorganic Ventures (or 
equivalent).  Store at room temperature.  
Expires as specified by manufacturer. 

   

 
10.1.1. Metals Stock Standards Table 

PACE-67B PACE-67A 
Element (mg/L) Element (μg/L) 

Ca 4000 Si 1000 
Fe 4000 Sb 200 
Mg 4000 Mo 200 
K 4000 Sn 200 
Na 4000 Ti 200 
Se 200   
Al 4000   
Ba 200   
Be 200   
Bi 200   
B 200   
Cd 200   
S 4000   

Cs 200   
Cr 200   
Co 200   
Cu 200   
As 200   
Li 200   
P 200   

Mn 200   
Pb 200   
Ni 200   
Ag 100   
Sr 200   
Tl 200   
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V 200   
Zn 200   
U 200   
Pd 40   
Pt 40   

 

11. Calibration and Standardization 

11.1. Calibrate variable and fixed volume pipettes as specified in SOP S-MN-Q-264 – Support Equipment 
(or equivalent replacement). Calibration records are kept in the QA Office. 

11.2. Calibrate the thermometer as specified in SOP S-MN-Q-264 – Support Equipment (or equivalent 
replacement). Calibration records are kept in the QA Office. 

12. Procedure 

12.1. Sample Preparation 
12.1.1. Mix the sample thoroughly to achieve homogeneity.  For each digestion procedure, weigh a 1-

1.1g portion of sample (to the nearest 0.01g) and transfer to a 50 mL digestion cup.  Alternative 
sample volume may be used based on sample matrix. Weigh out 3 aliquots for the batch QC 
sample (background, matrix spike (MS), and matrix spike supplicate (MSD) being sure to weigh 
them as close to the same weight as possible. 

12.1.1.1. Create a method blank and a laboratory control sample (LCS) by weighing out 1 gram of 
resin beads for each.  

12.1.1.2. Spike the LCS, MS/MSD using 0.25 mL of each PACE-67A and PACE-67B.  
12.1.2. Add 10mL of DI water to each sample. 
12.1.3. Add 7.5mL of concentrated HNO3, mix the slurry, and cover with a reflux cap.  Heat the sample 

to 95 +/- 2 C and reflux for 70 minutes without boiling.  Observe the sample during heating for 
brown fumes indicating oxidation of the sample.  If this occurs, add up to an additional 5 mL 
HNO3 and re-heat.  Repeat this process until no fumes are given off during heating.  Record on 
the digestion log to what samples and how much additional acid was added. 
Note: record initial Hot Black temperature in the digestion log. 

12.1.4. Cool the sample 10 minutes.  Add 2.5mL of 30% hydrogen peroxide.  Cover with reflux cap and 
return to the Hot Block for warming which will start the peroxide reaction.  Care must be taken to 
ensure that losses do not occur due to vigorous effervescence.  Heat until effervescence subsides 
for a total of 10 minutes. Cool the samples in the plastic cups. 
Note: use Optima grade hydrogen peroxide if the analysis of tin (Sn) is required. Tin is used as a 
stabilizer in the ACS grade of hydrogen peroxide. 

12.1.4.1. If effervescence does not subside, continue to add 30% hydrogen peroxide in 1mL 
aliquots with warming until the effervescence is minimal or until the general sample 
appearance is unchanged.  Note in the comments section of prep sheet the additional 
aliquots. 

12.1.4.1.1. NOTE: Do NOT add more than a total of 10mL hydrogen peroxide. 
12.1.5. Add 5mL of concentrated HCl, return the sample to the Hot Block and reflux for an additional 15 

minutes without boiling. 
12.1.6. Remove samples from Hot Block and record final temperature in digestion log. Allow samples to 

cool.  Bring samples up to a final volume of 50 ml with DI water.  Invert several times for good 
mixing.  FOR ICP-MS sample prep, cap and label samples for analysis – do not filter if analyzed 
by ICPMS. 

12.1.7. For ICP-AES, samples may be allowed to sit overnight while solid materials settle out or samples 
may be filtered. If filtered, use FilterMate plunge filters following manufacturers instructions.  If 
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samples are filtered all QC samples including the method blank and laboratory control sample 
(LCS) must also be filtered. 

12.1.7.1. Note: The method modifications that have been utilized have been defined in the above 
process have been demonstrated effective in MDLs, DOCs, successful PTs, and ongoing 
precision and accuracy data samples. 

12.2. Documentation 
12.2.1. Digestion Logbook 

12.2.1.1. Record the necessary information in the digestion log book including sample ID, initial 
and final volumes, prep date, prep analyst, supporting equipment, and lot numbers of 
solutions used, including spike solutions and LCS solutions. 

12.2.1.2. Also include any additional comments if needed. 
12.2.2. Temperature Logbook 

12.2.2.1. Record the temperature of each hot block daily in the temperature logbook. 
12.2.2.2. Use a NIST-traceable thermometer inserted into a digestion cup filled with 50mL of DI to 

measure the temperature of the hot block.  The temperature should be checked in different 
wells of the Hot Blocks such that all wells are evaluated over a period of time. 

13. Quality Control 

13.1. Table 13.1 – Quality Control 

QC Sample Components Frequency Acceptance Criteria Corrective 
Action 

Preparation 
Blank 

A clean matrix similar to the samples.  
For solids, 1.0 grams of resin beads.  For 
wipes, use a new Ghost Wipe. 

Prepared with each 
batch 

See appropriate 
analysis SOP. 

See appropriate 
analysis SOP. 

Laboratory 
Control 
Sample 
(LCS) 

For solids, weigh 1.0 gram of resin 
beads.  Spike with appropriate spiking 
solutions. 

Prepared with each 
batch  

See appropriate 
analysis SOP. 

See appropriate 
analysis SOP. 

Matrix 
Spike (MS) 
/ Matrix 
Spike 
Duplicate 
(MSD) 

Weigh out similar amounts of soil as the 
parent sample; be sure to weigh QC 
sample and MS/MSD samples as close 
as possible.  Spike with appropriate 
spike solutions and record in digestion 
log. 

Prepared with each 
batch of samples.  
Client specific 
requirements may 
result in a greater 
number of MS or 
MS/MSD sets in a 
batch. 

See appropriate 
analysis SOP. 

See appropriate 
analysis SOP. 

Duplicate 
(DUP) 

In some cases the client may request a 
duplicate in lieu of an MSD. This is 
weighed out in similar amount (as close 
as possible) to the background sample. 

As requested. See appropriate 
analysis SOP. 

See appropriate 
analysis SOP. 

14. Data Analysis and Calculations 

14.1. Not applicable to this SOP. 

15. Data Assessment and Acceptance Criteria for Quality Control Measures 

15.1. See table in section 13.   

16. Corrective Actions for Out-Of-Control Data 

16.1. See table in section 13. 

17. Contingencies for Handling Out-Of-Control or Unacceptable Data 
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17.1. If not specifically listed in the table in section 13, the contingencies are as follows.  If there is no 
additional sample volume to perform re-analyses, all data will be reported as final with applicable 
qualifiers.  If necessary, an official case narrative will be prepared by the Quality Manager or Project 
Manager.   

18. Method Performance 

18.1. All applicable personnel must read and understand this SOP with documentation of SOP review 
maintained in their training files.   

18.2. Method Detection Limit (MDL) Study:  An MDL study must be conducted annually (per the 
method) per S-MN-Q-269 – Determination of Limit of Detection and Limit of Quantitation (or 
equivalent replacement) for each matrix per instrument.   

18.3. Demonstration of Capability (DOC):  Every analyst who performs this method must first 
document acceptable accuracy and precision by passing a demonstration of capability study (DOC) 
per S-ALL-Q-020 - Training Procedures (or equivalent replacement).   

18.4. Periodic performance evaluation (PE) samples are analyzed to demonstrate continuing 
competence per SOP S-MN-Q-258 – Proficiency Testing Program (or equivalent replacement). 
Results are stored in the QA office. 

19. Method Modifications 

19.1. The preparation method has been modified in terms of the amounts of reagents used and the 
individual heating times.  The chemistry is maintained. Part of the reason for this modification is better 
performance for silver and antimony.  PT samples are analyzed regularly to validate that the 
modifications are effective. Per the method, the nitric acid and peroxide amounts are varied based on 
the sample reaction and this is the case with the Pace method. Overall, the Pace digestion ends up with 
a higher total acid concentration.   

19.2. The final volume for the Pace method is 50 mL, opposed to 100 mL for the reference method. 
19.3. Samples are processed using the Hot Block digestion system employing metals free disposable plastic 

ware rather than glass beakers.  

20. Instrument/Equipment Maintenance 

20.1. Please refer to the specific manufacturer’s instrument manual for maintenance procedures performed 
by the lab.   

20.2. All maintenance activities are listed daily in maintenance logs that are assigned to each separate 
instrument.  

20.3. Logs are kept daily for each hot block, monitoring temperature.  The temperature probe is varied daily 
so that each individual hot block sample cell is monitored to ensure consistency across the block. 

21. Troubleshooting 

21.1. Not applicable to this SOP. 

22. Safety 

22.1. Standards and Reagents: The toxicity and carcinogenicity of standards and reagents used in this 
method have not been fully defined.  Each chemical compound should be treated as a potential health 
hazard.  Reduce exposure by the use of gloves, lab coats and safety glasses. Material Safety Data 
Sheets (MSDSs) are on file in the laboratory and available to all personnel.  Standard solutions should 
be prepared in a hood whenever possible. 

22.2. Samples: Take precautions when handling samples.  Samples should always be treated as potentially 
hazardous “unknowns”.  The use of personal protective equipment (gloves, lab coats and safety 
glasses) is required when handling samples.  In the event a sample container must be opened, it is 
recommended to perform this in a hood whenever possible. 



Preparation of Solids, Wipes, & Filters for ICP Analysis 
Pace Analytical Services, LLC Effective Date: Upon Final Signature 
S-MN-I-460-Rev.19 Page: 8 of 9 
23. Waste Management 

23.1. Procedures for handling waste generated during this analysis are addressed in S-MN-S-003 - Waste 
Handling and Management (or equivalent replacement). 

23.2. In order to minimize the amount of waste generated during this procedure, analyst should prepare 
reagents in an amount which may be used in a reasonable amount of time (e.g., before a reagent 
expires). 

24. Pollution Prevention 

24.1. The company wide Chemical Hygiene and Safety Manual contains information on pollution 
prevention.  

25. References 

25.1. Pace Quality Assurance Manual- most current version. 
25.2. National Environmental Laboratory Accreditation Conference (NELAC), Chapter 5, “Quality 

Systems”- most current version. 
25.3. The NELAC Institute (TNI); Volume 1, Module 2, “Quality Systems”- most current version. 
25.4. Test Methods for Evaluating Solid Waste Physical/Chemical Methods, SW-846, Third Edition.  

Method 3050B 

26. Tables, Diagrams, Flowcharts, and Validation Data 

26.1. Attachment I – Wisconsin Procedure 3020A/3050B 

27. Revisions 

Document Number Reason for Change Date 

S-MN-I-460-Rev.19 

“And Wipes” removed from SOP title throughout.  
Section 4.1: “and wipes” deleted.  
Table 9.1: “or equivalent” added to vendor item description of 
digestion cups and reflux caps. Ghost wipes row deleted. Filtermate 
plunge filters description updated.  
Table 10.1: ICP spike updated as metals spike with updated solution 
identification information provided. ICP MS Spike row deleted.  
Table 10.1.1, ICP Stock Standards Table, deleted. 
Table 10.1.2 renumbered, and renamed “Metals Stock Standards Table, 
with updated element and unit of measurement values.  
Table 10.2 deleted.  
Section 10.2.1 deleted.  
Section 12.1.1: sample portion changed from 1.5 g to 1.1 g.  
Section 12.1.1.1 deleted 
Text regarding wipes removed from 12.1.1.1.1, as renumbered.  
Section 12.1.1.2, previously 12.1.1.1.2, appended with “MS/MSD 
using 025 mL of each PACE-67A and PACE-67B. 
Section 12.2.1 deleted. Subsequent sections renumbered.  
Section 12.2.1.1: “supporting equipment|” added following “prep 
analyst”. 
Table 13.1: instructions regarding Ghost wipe use deleted from LCS 
row.  
Attachment I – updated to current revision 
Updated LLC 
Removed “uncontrolled” 
Added “Copies without a distribution number below are considered 
uncontrolled” to the statement of copyright. 

19June2017 
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1. Purpose/Identification of Method 

1.1. This Standard Operating Procedure provides a detailed description based on EPA Methods 200.8, 
6020, 6020A and 6020B for analysis determining dissolved and total recoverable metals by Inductively 
Coupled Plasma – Mass Spectrometry (ICP-MS) in environmental samples. 

2. Summary of Method 

2.1. An aliquot of a well-mixed, homogeneous sample is accurately measured for sample processing.  For 
total recoverable analysis of solids and liquids or dissolved liquid analysis requiring digestion, analytes 
are first solubilized by gently refluxing with nitric and hydrochloric acids.  After cooling, the sample is 
brought to volume, mixed and allowed to settle overnight prior to analysis.  For the determination of 
dissolved analytes in a filtered aqueous sample by 200.8, or for the “direct analysis” total recoverable 
determination of analytes in drinking water by 200.8 where sample turbidity is < 1 NTU, the sample is 
made ready for analysis by the appropriate addition of nitric acid, and then mixed and allowed to set for 
the required time prior to analysis. 

2.2. The method describes the determination of trace elements in aqueous solutions by ICP-MS.  Sample 
solutions are introduced by pneumatic nebulization into a plasma, in which desolvation, atomization 
and ionization occurs.  Ions are extracted from the plasma through a differentially pumped vacuum 
interface and separated on the basis of their mass-to-charge ratio by a quadrupole mass spectrometer.  
The ions transmitted through the quadrupole are detected by an electron multiplier.  Ion intensities at 
each mass are recorded and compared to those obtained from external calibration standards to generate 
concentration values for the samples.  Results are corrected for instrument drift and matrix effects using 
internal standards.  Additional corrections are applied as necessary to correct for isobaric and poly 
atomic elemental interferences (Section 6). 

3. Scope and Application 

3.1. Personnel: The policies and procedures contained in this SOP are applicable to all personnel 
involved in the analytical method.   

3.2. Parameters: This SOP applies to the determination of dissolved and total recoverable elements by 
Inductively Coupled Plasma-Mass Spectrometry (ICP-MS) in environmental samples.   

3.3. This SOP is applicable to the determination of the following elements, at a minimum: 

 
Analyte Registry Number (CAS #) 
Aluminum (Al) 7429-90-5 
Antimony (Sb) 7440-36-0 
Arsenic (As) 7440-38-2 
Barium (Ba) 7440-39-3 
Beryllium (Be) 7440-41-7 
Bismuth (Bi) 7440-69-9 
Boron (B) 7440-42-8 
Cadmium (Cd) 7440-43-9 
Calcium (Ca) 7740-70-2 
Chromium (Cr) 7440-47-3 
Cobalt (Co) 7440-48-4 
Copper (Cu) 7440-50-8 
Iron (Fe) 7439-86-6 
Lead (Pb) 7439-92-1 
Lithium (Li) 7439-93-2 
Magnesium (Mg) 7439-95-4 
Manganese (Mn) 7439-96-5 
Mercury (Hg) 7439-97-6 
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Molybdenum (Mo) 7439-98-7 
Nickel (Ni) 7440-02-0 
Palladium (Pd) 7440-05-3 
Platinum (Pt) 7440-06-4 
Potassium (K) 7440-70-2 
 
Selenium (Se) 7782-49-2 
Silicon (Si) 7740-21-3 
Silver (Ag) 7440-22-4 
Sodium (Na) 7740-23-5 
Strontium (Sr) 7440-24-6 
Thallium (Tl) 7440-28-0 
Tin (Sn) 7440-31-5 
Titanium (Ti) 7440-32-6 
Vanadium (V) 7440-62-2 
Zinc (Zn) 7440-66-6 

4. Applicable Matrices 

4.1. This SOP is applicable to ground, surface, drinking, and storm runoff water samples; industrial, 
domestic waste waters and solids. 

4.2. Dissolved elements are determined after suitable filtration and acid preservation.  In order to reduce 
potential interferences, dissolved solids should not exceed 0.2 % (w/v). 

4.3. Where this method is approved for the determination of metal and metalloid contaminants in 
drinking water, samples are analyzed directly by pneumatic nebulization without acid digestion if the 
samples have been properly acid-preserved and have turbidity of < 1 NTU at the time of analysis, this 
total recoverable determination procedure is referred to as “direct analysis”.  Direct Analysis is only 
applicable to samples being analyzed by 200.8. 

4.4. For the determination of total recoverable analytes in aqueous samples containing particulate and 
suspended solids a digestion step is required prior to analysis. 

5. Limits of Detection and Quantitation 

5.1. The reporting limit (LOQ) for all analytes ranges from 0.08 to 53.5 ug/L for waters and 0.08 to 50 
mg/Kg for soils depending on the element for this method.  All current method detection limits (MDLs) 
and LOQs are listed in the LIMS and are available by request from the Quality Manager.   

6. Interferences 

6.1. Isobaric Elemental Interferences – Isobaric elemental interferences result when isotopes of different 
elements have the same nominal mass-to-charge ratio and cannot be resolved with the instrument’s 
spectrometer.  One way to solve this problem is to measure a different isotope for which there is no 
interference.  Alternatively, one can monitor another isotope of the element and subtract an appropriate 
amount from the element being analyzed, using known isotope ratio information.  Corrections for most 
of the common elemental interferences are programmed into the software. 

6.1.1. All analytes listed in section 2.1 have at least one isotope free of isobaric elemental 
interference.  Of the analytical isotopes recommended for use with this method (Table III), 
only molybdenum-98 (ruthenium) and selenium-82 (krypton) have isobaric elemental 
interferences.  If alternative analytical isotopes having higher natural abundance are selected 
in order to achieve greater sensitivity, an isobaric interference may occur.  All data obtained 
under such conditions must be corrected by measuring the signal from another isotope of the 
interfering element and subtracting the appropriate signal ratio from the isotope of interest.  A 
record of this correction process should be included with the report of the data.  Such 
corrections will only be as accurate as the accuracy of the isotope ratio used in the elemental 
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equation for data calculations.  Relevant isotope ratios should be established prior to the 
application of any corrections. 

6.2. Abundance Sensitivity Interference – Abundance sensitivity interference refers to the degree of peak 
overlap that can occur between adjacent peaks.  Interference can occur when the shoulder of a large 
peak significantly overlaps the peak of a neighboring minor peak, thereby contributing to its intensity.  
The potential for these interferences should be recognized and the spectrometer resolution adjusted to 
minimize them. 

6.3. Isobaric Polyatomic Interference – Isobaric polyatomic interferences result when ions containing 
more than one atom have the same nominal mass-to-charge ratio as an analyte of interest and cannot be 
resolved by the instrument’s spectrometer.  Examples include ArCl  (mass 75) which interferes with 
As, ClO+ (mass 51) which interferes with V and must be corrected by measuring ClO+ at mass 53.  
These interferences are highly dependent on the matrix of the samples and day-to-day plasma 
conditions, so correction factors must be determined on the day of analysis.  When possible, one should 
choose an interference-free isotope to measure. 

6.4. Physical Interferences – Physical interferences result from the physical processes associated with the 
transport of sample to the plasma, sample behavior within the plasma, and transmission through the 
interface region between the plasma and the mass spectrometer.  Viscosity and surface tension 
differences can affect results, as can deposits on the sampler and skimmer cones caused by large 
quantities of dissolved solids in the sample.  The interferences can be compensated for by the use of 
internal standards that approximate the analytical behavior of the elements being determined.  
Additionally, it is recommended that dissolved solids in samples be kept below 0.2% (w/v). 

6.5. Memory Interference – Memory interferences are related to sample transport and result when there is 
carryover from one sample to the next.  Sample carryover can result from sample disposition on the 
sample and the skimmer cones and from incomplete rinsing of the sample solution from the plasma 
torch and the spray chamber between samples.  These memory effects are dependent upon both the 
analyte being measured and sample matrix and can be minimized through the use of suitable rinse 
times. 

6.5.1. The rinse times necessary for a particular analyte should be estimated prior to analysis.  This 
may be achieved by aspirating a standard containing the analyte at a concentration ten times 
the LDR for the normal sample analysis period, followed by analysis of the rinse blank at 
designated intervals.  The length of time required to reduce the analyte signal to less than ten 
times the method detection limit should be noted.  The minimum rinse time between samples 
should be set to this time.  Memory interferences may also be assessed within an analytical 
run by using three or more replicate integrations for data acquisition.  If the integrated signal 
values drop consecutively, the analyst should check for the possibility of a memory effect.  If 
the analyte concentration in the previous sample is high enough to suspect analyte carryover, 
the sample should be re-analyzed after a long rinse period. 

6.6. Silver is only slightly soluble in the presence of chloride unless there is a sufficient chloride 
concentration to form the soluble chloride complex.  Therefore, low recoveries of silver may occur in 
samples, fortified sample matrices and even fortified blanks if determined as a dissolved analyte or by 
“direct analysis” where the sample has not been processed using the total recoverable mixed acid 
digestion.  For this reason samples are digested prior to the determination of silver.  The total 
recoverable sample digestion procedure is suitable for the determination of silver in aqueous samples 
containing concentrations up to 0.1 mg/L.  For the analysis of wastewater samples containing higher 
concentrations of silver, succeeding smaller volumes of well mixed sample aliquots must be prepared 
until the analysis solution contains < 0.1 mg/L silver. 

6.7. The total recoverable sample digestion procedure given in this method will solubilize and hold in 
solution only minimal concentrations of barium in the presence of free sulfate.  For the analysis of 
barium in samples having varying and unknown concentrations of sulfate, analysis should be 
completed as soon as possible after sample preparation. 

 



ICP-MS Method 6020/6020A/ 6020B/200.8 
Pace Analytical Services, LLC Effective Date: Upon Final Signature 
S-MN-I-492-Rev.28 Page: 6 of 26 

7. Sample Collection, Preservation, Shipment and Storage 

7.1. Table 7.1 Collection, Preservation and Storage. 

Sample type Collection per sample Preservation Storage Hold time 
Aqueous Plastic or glass, 250 mL 

minimum. 
Acidified with nitric acid to 
pH<2; if received 
unpreserved, add 1.5 mL nitric 
for each liter received.  Mix 
and confirm that the pH has 
been adjusted to <2 and allow 
the samples to sit for 24 hours 
prior to analysis. 

Ambient if 
preserved properly 
with nitric acid 

Must be prepped 
and analyzed 
within 180 days 
of collection for 
all other metals 
than mercury. 

Solid 8 oz glass jar None <6°C, but above 
freezing 

Must be prepped 
and analyzed 
within 180 days 
of collection. 

8. Definitions 

8.1. Definitions of terms found in this SOP are described in the Pace Analytical Services Quality Manual, 
Glossary Section.   

9. Equipment and Supplies (Including Computer Hardware and Software) 

9.1. Table 9.1 Equipment and Supplies. 

Supply Description Vendor/ Item # / Description 
ICPMS (Inductively 
Coupled Plasma Mass 
Spectrometer) 

Agilent 7700 and Thermo XII ICPMS 
instrumentation equipped with interference 
reduction technology via collision cells. Cetac 
ASX-530 Autosampler, Niagra valve system and 
PC3 spray chamber chiller/valve system.  Thermo 
or Agilent recirculating chiller. 

Thermo Fisher Scientific XSeries 
2 ICP-MS 
Agilent 7700 series ICPMS 

Argon gas High purity grade, 99.99% Praxair or equivalent replacement 
Collision Gas High purity 7%H/93% He mix 

Ultra high purity He, Ultra high purity H2 

Praxair (Oxygen Services) or 
equivalent replacement 

Autosampler tubes 15 mL metals free autosampler tubes Mold Pro, MP100 or equivalent 
replacement 

Rough pump oil CMP-19 Fisher Scientific or equivalent 
replacement 

Peristaltic pump tubing Various sizes Fisher Scientific or equivalent 
replacement 

Analytical Balance With the capability to measure to 0.1 mg Sartorius BP 110S, A&D EK-610i, 
A&D FX1200, or Sartoriius 
LC612S-00MS or equivalent 
replacement 

Mechanical pipettors Capable of delivering volumes ranging from 10 to 
5000 μL, and associated metal –free disposable 
pipet tips 

Eppendorf, Fisher brand or 
equivalent replacement 

Glassware Class A volumetric flasks, graduated cylinders, 
funnels (glass and/or metal-free plastic 

Fisher Scientific or equivalent 
replacement 

Digestion cups 50 mL disposable digestion cups Environmental Express SC475or 
equivalent replacement 

Digestate Filters 6μm PTFE-faced polypropylene filter Environmental Express, # SC0408 
Narrow mouth storage 
bottles 

FEP (fluorinated ethylene propylene) with screw 
top closure, 135 mL to 1 L capacity 

C&G Containers or equivalent 
replacement 

Data Reporting 
Software 

 Horizon (also referenced Epic Pro) 
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Data Uploading 
Software 

Pace internal software used to transfer data from 
the instrument to the LIMS 

Limslink 

Instrument software PlasmaLab and Mass Hunter ICPMS software Thermo Fisher and  Agilent 

10. Reagents and Standards 

10.1. Table 10.1 Reagents and Standards. 

Reagent/Standard Concentration/ Description Requirements/ Vendor/ Item # 
Hydrochloric acid (HCl) Trace metals grade or better Fisher Scientific, A-508-P212 or 

equivalent replacement 

Nitric Acid (HNO3) Trace metals grade or better Fisher Scientific, A-509-P212 or 
equivalent replacement 

Deionized water (DI) Reagent grade (DI) water – (18 MOhm 
resistivity)  

Barnstead Epure System or equivalent 
replacement 

2% (v/v) Nitric Acid/1% 
(v/v) Hydrochloric Acid 
Solution 

Used for instrument blanks, standards and 
dilutions.  Prepared in 1 L increments utilizing a 
volumetric flask and transferring into a C&G 
narrow mouth storage bottle.  This is measured 
by mixing 20 mL of HNO3 trace metals grade 
acid and 10 mL of HCl trace metals grade acid 
and DI H2O, and bringing to volume of 1 L. 

n/a 

Calibration Stock 
Standard solutions 

Custom blend of elements. See Table 10.2 for 
the standard preparation information 
 
Table IV contains Stock Standard 
Concentrations. 

Spex Certiprep, XFSPA-221-250, 
XFSPA-656-250, XFSPA-220-250, 
XFSMN-26-250A, XFSMN-27-250A, 
XFSMN-28-250A,Inorganic Ventures 
PACE-28; or equivalent replacement 

Initial Calibration 
Verification (ICV) 
Stock Standard solutions 

Custom blend from of elements from a different 
source than the Calibration Stock Standard 
Solutions.  See Table 10.2 for standard 
preparation information. 
 
Table IV contains Stock Standard 
Concentrations. 

Inorganic Ventures, PACE-5, PACE-4B 
, Hg: 4400-1000331 or equivalent 
replacement. 

Internal Standard Stock 
Solution 

Can be a purchased multi-element blend or 
single element standards to be mixed prior to use 
with concentrations of 10,000 ug/mL. 

Peak Performance; 
In: S4400-1000241, Y: S4400-1000671, 
 Tb: S4400-1000571; 
Inorganic Ventures; Ge: CGGe1 
 Th: CGTH1, Sc: CGSC-1 

Tuning Stock Solution Purchased multi-element standard from a 
qualified vendor, 10ug/mL. 

Spex Claritas PPT, CL-Tune-1 

Rinse Blank 2-5% (v/v) Nitric Acid solution for rinsing 
between runs. Prepared in 1G increments 
utilizing Nalgene bottles. This is measured by 
mixing 76 mL of  HNO3 trace metals grade acid 
and 38 mL of HCl trace metals grade and DI 
H2O, and bringing to volume of 1 G. 

n/a 

 

 
 

10.2. Working Standard Dilutions and Concentrations 

Standard 
Standard(s) 

Used 

Standard(s) 
Amount 

(mL) Diluent 
Solvent 

Volume (mL) 

Final Total 
Volume 

(mL) 

Final 
Concentration 

(ug/L) 

Standard 1 
Inorganic 
Ventures, 
PACE-28 

0.1 
2% 

Nitric/1% 
HCl acid 9.9 

10 varied 
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Standard 2 

Refer to Table 
10.1, See 

Calibration 
Stock Standard 

Solutions 

0.500 solution 9.5 10 10/125 
Standard 3 1.000 9 10 20/250 
Standard 4 0.1 9.9 10 200/2500 
Standard 4 0.1 9.9 10 200/2500 
Standard 4 0.1 9.9 10 200 
Standard 5 0.05 9.95 10 500 
Standard 5 0.05 9.95 10 250/500/2500 
Standard 5 0.25 9.75 10 25000 

CRDL 
Inorganic 
Ventures, 
PACE-28 

0.1 9.9 10 varied 

ICS-A 
Inorganic 

Ventures 6020 
ISC-OA 

0.25 9.75 10 25000 

ICS-AB 

Inorganic 
Ventures, 6020 

ISC-OA 
Spex, 

XFSPA-221-
250, XFSPA-

656-250, 
XFSPA-220-

250  
 

0.25 

9.60 10 100/1250/26250 

0.05 

0.05 

0.05 

ICV 

Inorganic 
Ventures, 
PACE-5, 
PACE-4B 

0.2 
49.6 50 80/1000 

0.2 

CCV 

Inorganic 
Ventures, 
PACE-5, 
PACE-4B 

0.2 
49.6 50 80/1000 

0.2 

11. Calibration and Standardization    

11.1. Table 11.1 Calibration and Standardization. 

Calibration 
Metric 

Parameter / 
Frequency 

Criteria Comments 

Tune Daily prior to any 
calibration 

EPA performance report - print and 
file all reports, note failures and 
corrective actions taken.  Adjust 
spectrometer resolution to produce a 
peak width of approximately 0.75 
amu at 5% peak height. This must be 
completed using 5 replicates with a 
resulting RSD of <5%. 

Adjust mass calibration if it has 
shifted by more than 0.1 amu from 
unit mass.  

Note:  The tuning criteria utilized are 
based on the 200.8 method.  The 
mass criteria for 200.8 (0.75 amu at 
5% peak height) is more stringent 
than the criteria for 6020A/B (0.9 
amu at 10% peak height) therefore 
applicable for both methods. 

The tune criteria must pass 
before instrument is calibrated 
and any samples are analyzed.  

Follow manufacturer guidelines 
for troubleshooting and 
maintenance for tune failures.  
Document all maintenance 
performed and return to 
compliance. 
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Calibration 
Curve Fit 

Linear Regression r ≥ 0.998 Instruments are setup with the 
following calibration curve fit 
options; linear regression, linear 
regression through the blank, 
and weighted least squares. 
Analysis is conducted utilizing 
the calibration curve fit method 
recommended by the instrument 
manufacturer. If not met, remake 
standards and recalibrate and 
verify before sample analysis.  

Second 
Source 
Verification 
Standard 
(ICV) 

Immediately after each 
initial calibration 

% Diff ± 10%  
of the true value 

 
%RSD between multiple integrations 

must be ≤ 5% 

Review the standard preparation.  
Remake the standard 
accordingly if that is the cause.  
Re-inject the ICV one more 
time, if it fails stop all analysis.  
Perform all necessary instrument 
maintenance and recalibrate the 
instrument.  Only two injections 
are allowed back to back, then 
the system must be recalibrated.  

Initial 
Calibration 
Blank (ICB) 

Immediately after the 
initial calibration 
verification 

Evaluate the blank to the MDL 
depending on the data quality 
objective of the associated samples, a 
blank with detections less than the 
RL or have levels at least 1/10th of 
that in the associated samples to be 
acceptable.   
 
6020B ICB and NC samples are 
required to be < ½ RL for target 
analytes. 
 
Per client QAPP/Technical 
Specifications the blanks may require 
to be evaluated and clean to the MDL 
or ½ RL. 
 
WIDNR and West Virginia require 
samples to be reported to the MDL.  
The blanks must be clean to the data 
quality objectives. 

If there is a detection, stop 
analysis and determine the 
source of the contamination. 
Perform any necessary 
maintenance and recalibrate the 
instrument accordingly. 

Contract 
Required 
Detection 
Limit 
Sample 
(CRDL) 
 or  
Low Level 
Initial/ 
Continuing 
Calibration 
Verification 
(LLICV/LL
CCV) 

6020/6020B/200.8 - 
The CRDL must be 
analyzed at the 
beginning of each run 
for every analyte of 
interest.   

 

6020A - must be 
analyzed at the 
beginning of each run, 
and once at the end of 
each analytical batch. 

 

Per client 
QAPP/Technical 

The CRDL/LLICV/LLCCV is at or 
below the RL. 
 
For 6020/200.8:  The acceptance 
criteria are ± 40% (or specified by 
the client).  
 
For 6020A:  The acceptance criteria 
are ± 30% (or specified by the 
client). 
 
6020B:  The acceptance criteria is ± 
20% (or specified by the client). 

Evaluate standard preparation, 
re-prepare and analyze if 
suspected.   

 

-If the CRDL fails high, samples 
that are non-detect below the 
reporting limit can be reported 
and sample concentrations 
exceeding the CCV may be 
reported provided the CCV 
passes all criteria, as there would 
be no impact from the high bias. 

-If the CRDL is biased low, no 
data can be reported for the 
target elements failing criteria 
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Specifications a closing 
CRDL may be required 
every 8 hours or close 
of the sequence of 
client samples, 
whichever more 
frequent.  

including J-flagged data.  The 
system must be stopped.  
Perform any necessary 
maintenance and recalibrate 
accordingly. 

Interference 
Check 
Solutions 
(ICSA/AB) 

ICSA containing high 
concentrations of C, Cl, 
Al, Ca, Fe, K, Mg, Mo, 
Na, P, S and Ti is 
analyzed at the 
beginning of each 
sample run sequence 
after the CRDL. 

ICSAB containing high 
concentrations of C, Cl, 
Al, Ca, Fe, K, Mg, Mo, 
Na, P, S and Ti and 
mid-range 
concentrations of the 
remaining analyzed 
elements is analyzed at 
the beginning of each 
sample run sequence 
following the ICSA. 

6020A and 6020B 
requires the ICSA/AB 
be analyzed every 12 
hours thereafter. 

Per client 
QAPP/Technical 
Specifications a closing 
sequence ICSA/AB 
may be required at a 
frequency of every 8 
hours or end of 
sequence, whichever is 
more frequent. 

ICSA all spiked elements are to be 
within 20% of the expected true 
value.  The non-spiked elements are 
to be below the RL. 
 
ICSAB all spiked elements are to be 
within 20% of the expected true 
value. 
 
Client QAPPs/Technical 
Specifications by provided alternate 
criteria for non-spiked elements and 
must be followed accordingly. 

If the ICSA or AB fail criteria, 
stop analysis.  Review the 
standard preparation, remake 
accordingly.  Perform any 
necessary maintenance and 
recalibrate prior to sample 
analysis.   

Adjust the equations accordingly 
or recalibrate as needed to meet 
specified requirements.  Note 
that monitoring the interference 
source does not necessarily 
require monitoring the 
interference itself, but that a 
molecular species may be 
monitored to indicate the 
presence of the interference 

 

Exception: 

If the minerals are high bias and 
the analytes of interest are not 
impacted, passing all criteria, the 
data may be reported. 

Continuing 
Calibration 
Verification 
(CCV) 

Prior to the analysis of 
any samples and after 
every 10 injections 
thereafter.  Samples 
must be bracketed with 
a closing CCV 
standard. 

% Diff ± 10% 
of the true value 

 
%RSD between multiple integrations 

must be ≤ 5% 

If the requirements for 
continuing calibration are not 
met, review for preparation error 
or instrument malfunction.  A 
CCV may be repeated, but a 
second failure requires the 
system to be recalibrated prior to 
further analysis. 

 

If the samples bracketed are non-
detect and the CCV is biased 
high, data may be reported as 
there is no impact from the high 
bias.  If the samples associated 
are non-detect and the only 
detections are associated with 
the batch QC (LCS/MS) but the 
QC is within limits, the data can 
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be reported.  The QC should be 
flagged indicating that there was 
bias but that there was no impact 
to the associated samples. 

 

If the CCVs are biased low, 
reanalyze any samples impacted 
since the last passing CCV. 

Continuing 
Calibration 
Blank (CCB) 

Following every CCV 
injection 

Evaluate the blank to the MDL 
depending on the data quality 
objective of the associated samples, a 
blank with detections less than the 
RL or have levels at least 1/10th of 
that in the associated samples to be 
acceptable. 
 
NC  samples are required to be < ½ 
RL for target analytes.   
 
Per client QAPP/Technical 
Specifications the blanks may require 
to be evaluated and clean to the MDL 
or ½ RL. 
 
WIDNR and West Virginia require 
samples to be reported to the MDL.  
The blanks must be clean to the data 
quality objectives. 

If there is detection, stop 
analysis and determine the 
source of the contamination. 
Perform any necessary 
maintenance and recalibrate the 
instrument accordingly. 

 

Reanalyze any samples impacted 
since the last passing CCB. 

Internal 
Standard 
Response 

Monitor the signal 
intensity for the internal 
standard masses 
throughout the 
analytical run.  This 
information is useful in 
detecting instrument 
drift, sensitivity shifts, 
and inherent internal 
standard (i.e., a natural 
constituent in a 
sample). 

For method 6020, the absolute 
intensity of any one internal standard 
in the ICB/CCB and ICS (ICSA/AB) 
standards must not deviate more than 
80-120% from its original intensity 
in the associated calibration blank.  
The absolute intensity of any one 
internal standard in the samples and 
remaining QC must not deviate more 
than 30-120% from its original 
intensity in the associated calibration 
blank.  For method 6020A/B, the 
intensity of the internal standards 
must not fall below 70% from its 
original intensity in the associated 
calibration blank for any standard or 
sample.  An upper limit of 125% 
from its original intensity in the 
associated calibration blank will be 
applied to the internal standard 
recoveries for analyses.  For Method 
200.8 the absolute intensity of any 
one internal standard in the samples 
and QC must not deviate more than 
60-125% from its original intensity 
in the associated calibration blank.   

If deviations greater than these 
are observed, flush the 
instrument with the rinse blank 
and re-analyze the calibration 
blank and examine the internal 
standard intensities with the 
following actions; 
 
If the intensities of the internal 
standards are acceptable, dilute a 
fresh aliquot of the sample and 
re-analyze. A 5X dilution or 
larger factor or multiple 
dilutions may be required to 
achieve acceptable results. 
 
If the internal standards are still 
out-of-limits, terminate the 
analysis and determine the cause 
of the drift.  Routine 
maintenance of the sampling 
interface or re-tuning the mass 
spectrometer may be required.  
The system must be calibrated 
and any samples not bordered by 
acceptable ICV/CCV samples 
re-analyzed. 
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12. Procedure 

12.1. Perform all initial system set up procedures 

12.1.1. Check waste jug.  If more than half full, empty it into the acid waste stream. 

12.1.2. Check the chiller temperature and water level.  Add additional water as needed to return the 
instrument to specification.  The system will not operate if the water is too low. 

12.1.3. Check rough pump oil color.  It should be amber or light yellow; if it is the color of coffee it 
should be changed. 

12.1.4. Check pressure of collision gas cylinder, change if needed. 

12.1.5. Open the torch chamber and visually inspect the cones if the instrument performance is not 
acceptable.  If there are significant deposits, remove both cones and clean or replace them. 

12.1.6. Check torch position and fittings.  Adjust the position of the torch accordingly, reattach the 
fittings as necessary. 

12.1.7. Check the peristaltic pump tubing.  If it has flattened or plugged, replace it. 

12.1.8. Turn plasma on by switching the instrument into the operating state.  Place the probes in 2% 
nitric acid solution and allow the instrument to warm up for 20-30 minutes. 

12.1.9. Check peristaltic pump flow by monitoring bubble movement in the pump tubing.  Adjust 
tension as needed to achieve a smooth flow. 

12.1.10. Perform daily tuning and optimization of the instrument in the following order:   

12.1.10.1. Torchbox alignment, if torch chamber was opened. 

12.1.10.2. EPA autotune wizard. 

12.1.10.3. EPA performance report, print and file all reports.  Note failures and corrective actions 
taken. 

12.1.10.4. Detector cross calibration. 

12.1.10.5. CCT-KED autotune wizard. 

12.1.10.6. CCT-KED performance report, print and file all reports.  Note failures and corrective 
actions taken. 

12.1.10.7. CCT autotune wizard. 

12.1.10.8. CCT performance report, print and file all reports.  Note failures and corrective actions 
taken. 

12.1.11. See Attachment I for an example of the Daily Operational Checklist Form F-MN-I-212, or 
equivalent replacement. 

12.2. Analysis 
12.2.1. General method development steps are outlined in the Training and Operations manuals from 

Thermo Scientific.  Select masses carefully to avoid and/or minimize interferences.  Make 
sure appropriate measures are in place to deal with interferences.  Use an internal standard 
within 50 mass units of the analyte if possible. 

12.2.2. Run analytical samples, appropriate batch and quality control samples. 

12.2.3. Each sample preparation set will typically include a digestion blank, a laboratory control 
spike, matrix spike and sample duplicate, as defined in the Glossary Section of the Pace 
Quality Manual.  More quality control samples may be necessary.  In particular, it is 
suggested that the matrix spike be added in a form that tests the digestion efficiency. 

12.2.4. CCV/CCB required every 10 samples using the same solution and control limits as the ICV 
and ICB standard and blank. 

12.2.5. Review results of quality control samples for PASS/FAIL criteria. 

12.2.6. Review the sample in-solution concentrations.  Samples that have concentrations outside the 
linear range for each element will be diluted until they fall within range. 
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12.2.7. At the conclusion of the experiment, set the instrument to go into vacuum status.  Selecting 
shut down will turn the vacuum off.  Selecting or leaving the instrument at none will leave 
the plasma on. 

12.3. Daily File (in hardcopy format; if electronic assembly is available the same images will be captured 
in pdf accordingly) 

12.3.1. Gather all daily printouts. 

12.3.2. Print instrument raw data to PDF paperless printer. 

12.3.3. Include the calibration summaries and runlogs. 

12.3.4. Update and include necessary standard preparation logbooks. 

12.3.5. Label the daily folder with the date and instrument information.   

13. Quality Control 

13.1. Table 13.1 Quality Control and Corrective Action. 

QC Sample Components Frequency Acceptance Criteria Corrective Action 
Method 
Blank (MB) 

Reagent water 
for water 
samples or 
Teflon chips/or 
nonmetal 
containing solid 
matrix for soil 
batches 

One per 20 
samples 

Target analytes must be 
less than reporting limit. 
 
6020B – Target analytes 
must be less than ½ 
reporting limit for 6020B. 
 
If results are reported to 
MDL, target analytes in 
MB should be non-detect. 
 
NC  samples are required 
to be < ½ RL for target 
analytes. 
 
WIDNR and West 
Virginia require samples 
to be reported to the 
MDL.  The blanks must 
be clean to the data 
quality objectives. 

Re-analyze associated samples. 
 
Exceptions: 
If sample ND, report sample without 
qualification; 
If sample result >10x MB detects, report 
sample as not impacted by the blank 
contamination; 
If sample result <10x MB detects and sample 
cannot be reanalyzed, report sample with 
appropriate qualifier to indicate an estimated 
value.  Client must be alerted and authorize 
this condition.  

Laboratory 
Control 
Sample 
(LCS) 

DI water spiked 
with all target 
compounds or a 
spiked Teflon 
chip/or 
nonmetal 
containing 
matrix for soils. 
 
 

One per 20 
samples 

6020/6020A/6020B: 80-
120% 

 
200.8: 85-115% 

The analyses should be terminated, the 
problem corrected, and the samples 
associated with that LCS re-analyzed.  If 
reanalysis of the samples fail, the samples 
affected by the failing LCS elements need to 
be re-digested and re-analyzed. 
 
Exceptions: 
If LCS recovery is > QC limits and these 
compounds are non-detect in the associated 
samples, the sample data may be reported 
with appropriate data qualifiers. 

Matrix 
Spike (MS) 

 Client sample 
spiked with all 
target 
compounds 

One per 20 
samples for 
6020 and 
6020A 
 
One per 10 
samples for 
200.8 

6020/6020A/6020B : 75-
125% 

 
200.8: 70-130% 

If LCS and MBs are acceptable, the 
MS/MSD chromatogram should be reviewed 
and it may be reported with appropriate 
footnote indicating matrix interferences. 
 
Perform a PDS on any elements that failed to 
meet criteria. 
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For Minnesota Admin Contract clients – all 
MS/MSD failures require analysis of the 
MS/MSD and the original sample. If it is still 
out of control, investigate and document the 
cause in the associated narrative as well as 
qualifying appropriately. 

MSD / 
Duplicate 

MS Duplicate 
OR 
(alternative) 
Sample Dup 

One for 
every 20 
samples for 
6020 and 
6020A.  

%Diff ≤ 20% Report results with an appropriate footnote. 

Serial 
Dilution 

A 5-fold 
dilution of a 
digested 
sample.  See 
section 13.1.1. 

One per 
batch of 20 
samples or 
less 

 6020/6020A fivefold 
dilution must agree within 
± 10% of the original 
determination if analyte 
concentration is >50x 
MDL.  6020B 1:5 dilution 
of sample 25x > LLOQ or 
1:5 dilution of MS since 
reasonable concentrations 
are present, results to 
agree to ± 20%. 

If criteria is not met, original sample and 
dilution shall be reanalyzed. 

Post 
Digestion 
Spike (PDS) 

An aliquot of 
the parent 
sample used for 
the MS, 
prepared at the 
same dilution 
as the parent 
sample.  Spiked 
with 20 uL of 
20/250 mg/L 
stock 
concentration. 

One per 
batch if 
there is a 
MS failure. 

6020/ 6020A 80-120% 
6020B applicable to 
elements failing MS, 
results to agree to +/- 

25%. Recommended if 
high concentration sample 
not available for dilution 

test. 

If the element fails to meet the recovery 
criteria, then the dilution test on the PDS 
must be performed.   
If the dilution test fails, it is determined to be 
matrix interference, 

Serial 
Dilution of 
Post 
Digestion 
Spike 

The above PDS 
is diluted 1:5 
and treated as a 
serial dilution 

Required by 
certain client 
QAPPs. 
This is not a 
standard 
practice 

fivefold dilution must 
agree within ± 10% of the 

original determination 

If this fails data is qualified 

Laboratory 
Filter Blank 
(FB) 

A filtered 
aliquot of 
reagent water 
treated and 
prepared 
exactly as a 
sample when 
lab filtration is 
requested. 
 

Analyzed 
only with 
batches of 
lab filtered 
dissolved 
metals, one 
per batch of 
20 or less. 

Target analytes must be 
less than reporting limit. 
 
6020B – Target analytes 
must be less than ½ 
reporting limit for 6020B. 
 
NC  samples are required 
to be < ½ RL for target 
analytes. 
  
If results are reported to 
MDL, target analytes in 
MB should be non-detect. 
 

WIDNR and West 
Virginia require samples 

to be reported to the 

Re-analyze associated samples. 
 
Exceptions: 
If sample ND, report sample without 
qualification; 
If sample result >10x MB detects, report 
sample as not impacted by the blank 
contamination; 
If sample result <10x MB detects and sample 
cannot be reanalyzed, report sample with 
appropriate qualifier to indicate an estimated 
value.  Client must be alerted and authorize 
this condition. 
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MDL.  The blanks must 
be clean to the data 
quality objectives. 

13.1.1. To prepare a 5-fold dilution: take a 1 mL aliquot from the sample and add to 4 mL of 2% 
HNO3 / 1% HCl DI water diluents.  Note: this is a typical process for 200.8 and 6020W.  It 
can be replicated for the preparation of highly concentrated samples by starting with a 
diluted “parent” sample and then performing the stepwise dilution process.  

14. Data Analysis and Calculations 

14.1. Percent Recovery Equation: 
 
 
 
 

 
 
 
 

 
 
14.2 Relative Percent Difference Calculation 
 

RPD = │(S-D) │   X    (100) 
  (S+D)/2 

 
 
 
 
 

 
 

14.3 Concentration Calculation for Soils 
(W) x (1- (M/100)) = C 

 

(K) x (D) x (F) = X 
(C x 1000)  

 
Where: 
W = original sample weight (g) 
M = percent moisture 
K = on column analyte concentration (ug/L) 
D = digested volume (mL) 
F = dilution factor  
C = moisture corrected weight (g) 

14.4 Linear Regression Equation 
   y = mx+ b 

Where: 
y = instrument response 
m = slope of calibration function 
x = analyte concentration (ug/L) 
b = blank concentration (ug/L) 

% Recovery  = (SSR-SR) X  100 
  ST 

Where: SSR = Spike sample result, μg/L or mg/kg dry 
 SR = Sample result, μg/L or mg/kg dry 
 ST = Spike target, μg/L or mg/kg dry 

Where: RPD =   Relative Percent Difference 
 S = Original Spiked Sample Value, μg/L or mg/kg dry 
 D =   Second Spiked Sample Value, μg/L or mg/kg dry 
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14.5 The Weighted Least Squares Regression of each point (wi) is calculated as follows: 

 
Where: 
wi = weight of each point 
Si = standard deviation of each point 
n = number of point 

15. Data Assessment and Acceptance Criteria for Quality Control Measures 

15.1. See tables in section 11 & 13.   

16. Corrective Actions for Out-Of-Control Data 

16.1. See tables in section 11 % 13.   

17. Contingencies for Handling Out-Of-Control or Unacceptable Data 

17.1. If not specifically listed in the tables in section 11 & 13, the contingencies are as follows.  If there is 
no additional sample volume to perform re-analyses, all data will be reported as final with applicable 
qualifiers.  If necessary, an official case narrative will be prepared by the Quality Manager or Project 
Manager.   

18. Method Performance 

18.1. All applicable personnel must read and understand this SOP with documentation of SOP review 
maintained in their training files.   

18.2. Method Detection Limit (MDL) Study:  An MDL study must be conducted annually (per the 
method) per S-MN-Q-269, Method Detection Limit Studies for each matrix per instrument.  For 200.8, 
a new MDL must be performed with each new analyst begins work as well. 

18.3. Demonstration of Capability (DOC):  Every analyst who performs this method must first document 
acceptable accuracy and precision by passing a demonstration of capability study (DOC) per S-ALL-Q-
020, Training Procedures.   

18.4. Periodic performance evaluation (PE) samples are analyzed to demonstrate continuing competence 
per SOP S-MN-Q-258, or equivalent replacement. Results are stored in the QA office. 

18.5. An Instrument Detection Limit (IDL) Study is required quarterly.  This consists of three runs on 
three consecutive days from the analysis of a reagent blank with seven consecutive measurements per 
day.  The data will be maintained in the metals department. 

19. Method Modifications 

19.1. The tuning criteria utilized is based on the 200.8 method.  The mass criteria for 200.8 (0.75 amu at 
5% peak height) is more stringent than the criteria for 6020A (0.9 amu at 10% peak height) therefore 
applicable for both methods 

19.2. Sample digestates are allowed to settle overnight.  If undissolved material does not settle out, the 
sample digestate, method blank, and laboratory control sample are filtered prior to analysis on the 
instrument.  The laboratory does not centrifuge samples as suggested in the method. 

19.3. LRB results are not subtracted from LFB results for calculation of LFB recoveries.  The level of 
contamination in the LRB should be minimal when compared to the LFB spiking levels. 

19.4. Instruments utilize dual detector scanning, analog and pulse counting.  The detector cross calibration 
is used to convert the data acquired using analog detector mode into the equivalent pulse counting data.  
During detector cross calibration, a polynomial fit line is applied by comparing masses found on the y-
axis against x-axis.  External calibration is completed each day by utilizing 100/1250 ug/L solution.  
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Internal instrument calibrations are also obtained by the instrument during pauses in operation, utilizing 
obtained integrated counts per second across the mass range and creating a separate polynomial fit line.   

19.5. Calibration 

19.5.1. Linear Regression 

19.5.1.1. Utilizing a standard linear regression format (See Equation 14.4). All points of the 
calibration curve including the blank are plotted as regular fitted points. 

19.5.2. Weighted Least Squares Regression 

19.5.2.1. Utilizing Weighted Least Squares Regression in Section 14.5. When data with more 
than one repetition is used to create a calibration curve, weighted regression can be selected. 
The count error for data collected in this manner is represented as the standard deviation of 
the counts. Usually the count error for higher concentrations is larger than that for lower 
concentrations. When weighted regression is selected, lower concentrations are given more 
weight because it is more desirable that the curve pass through points having lower error 
than points having higher error. 

19.6. Analyte List from Section 3.3 

19.6.1. The following elements are not listed in the method 6020A recommended analyte list; 
bismuth, boron, lithium, molybdenum, palladium, platinum, silica, silicon, strontium, tin, 
titanium, and uranium-238. The accuracy and precision for the analysis of these analytes have 
been demonstrated in the matrices of interest, at the concentration of interest, and in the same 
manner as the elements recommended in the method. All analytes listed in section 3.3 are part 
of the current TNI certification.  

19.6.2. The following elements are not listed in the method 200.8 recommended analyte list: bismuth, 
boron, calcium, iron, lithium, magnesium, palladium, platinum, potassium, silica, silicon, 
sodium, strontium, tin, and titanium. The accuracy and precision for the analysis of these 
analytes have been demonstrated in the matrices of interest, at the concentration of interest, 
and in the same manner as the elements recommended in the method. All analytes listed in 
section 3.3 are part of the current TNI certification. 

19.6.3. The following elements are not listed in the method 6020B recommended analyte list: 
bismuth, boron, lithium, molybdenum, palladium, platinum, silica, silicon, strontium, tin, 
titanium and uranium-238. The accuracy and precision for the analysis of these analytes have 
been demonstrated in the matrices of interest, at the concentration of interest, and in the same 
manner as the elements recommended in the method. 

 

19.7. Kinetic Energy Discrimination (KED) 

19.7.1. Interference reduction technologies, such as collision cells or reaction cells, are designed to 
reduce the effect of spectroscopic interferences that may bias results for the element of 
interest. The use of interference reduction technologies is allowed, provided the method 
performance specifications relevant to ICP-MS measurements are met. Collision Mode is 
utilized for all 6020/200.8 methods that have undergone PT, MDL, IDL, and LDR studies, 
with the exception of drinking water samples that cannot utilize this mode. 

20. Instrument/Equipment Maintenance 

20.1. Please refer to the instrument manual for maintenance procedures performed by the lab.   
20.2. Routine Maintenance (Document all routine maintenance in the Routine Maintenance Logbook at the 

time of performing the maintenance) 
20.2.1. Weekly Maintenance. 

20.2.1.1. Replace peristaltic pump tubing for sample, internal standard and waste. 

20.2.1.2. Clean spray chamber and nebulizer. 

20.2.1.3. Clean and/or replace torch (optional or as needed). 
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20.2.1.4. Check and clean air filters id necessary. 

20.2.1.5. Check multiplier voltages. 

20.2.2. Monthly Maintenance 
20.2.2.1. Check rotary pump oil. 
20.2.2.2. Check oil mist filters. 
20.2.2.3. Replace sample uptake tubing. 
20.2.2.4. Check chiller water level in reservoir 
20.2.2.5. Bi-Annual Maintenance 
20.2.2.6. Examine lens system and clean, if necessary. 
20.2.2.7. Examine penning gauge and clean, if necessary. 
20.2.2.8. Change rotary pump oil (perform more frequently based on sample type and load). 
20.2.2.9. Annual Maintenance 
20.2.2.10. Replace worn o-rings.   

21. Troubleshooting 

21.1. Not applicable to this SOP. 

22. Safety 

22.1. Standards and Reagents: The toxicity and carcinogenicity of standards and reagents used in this 
method have not been fully defined.  Each chemical compound should be treated as a potential health 
hazard.  Reduce exposure by the use of gloves, lab coats and safety glasses. Material Safety Data 
Sheets (MSDSs) are on file in the laboratory and available to all personnel.  Standard solutions should 
be prepared in a hood whenever possible. 

22.2. Samples: Take precautions when handling samples.  Samples should always be treated as potentially 
hazardous “unknowns”.  The use of personal protective equipment (gloves, lab coats and safety 
glasses) is required when handling samples.  In the event a sample container must be opened, it is 
recommended to perform this in a hood whenever possible. 

23. Waste Management 

23.1. Procedures for handling waste generated during this analysis are addressed in S-MN-S-003, Waste 
Handling, or equivalent replacement. 

23.2. In order to minimize the amount of waste generated during this procedure, analyst should prepare 
reagents in an amount which may be used in a reasonable amount of time (e.g., before a reagent 
expires). 

24. Pollution Prevention 

24.1. The company wide Chemical Hygiene and Safety Manual contains information on pollution 
prevention.   

25. References 

25.1. Pace Quality Assurance Manual- most current version. 

25.2. National Environmental Laboratory Accreditation Conference (NELAC), Chapter 5, “Quality 
Systems”- most current version. 

25.3. The NELAC Institute (TNI); Volume 1, Module 2, “Quality Systems”- most current version. 

25.4. U.S. Environmental Protection Agency.  Method 200.8, Determination of Trace Elements in Waters 
and Wastes by Inductively Coupled Plasma – Mass Spectrometer, Revision 5.4, EMMC Version, May 
1994. 
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25.5. Fisons –VG Genesis Users Manual. 

25.6. Region 9 Laboratory Standard Operating Procedure 130, Glassware Cleaning Procedures. 

25.7. Region 9 Laboratory Standard Operating Procedure 462, Analysis of Total Suspended Solids By 
EPA Method 160.2. 

25.8. U.S. Environmental Protection Agency.  SW846 Method 6020, Inductively Coupled Plasma – Mass 
Spectrometry, Revision 0, 9/94. 

25.9. U.S. Environmental Protection Agency.  SW846 Method 6020A, Inductively Coupled Plasma – 
Mass Spectrometry, Revision 1, 02/2007. 

25.10. U.S. Environmental Protection Agency.  SW846 Method 6020B, Inductively Coupled Plasma – Mass 
Spectrometry, Revision 2, 7/2014. 

25.11. Test Methods for Evaluating Solid Waste Physical/Chemical Methods, SW-846, Third Edition.  
Method 3020A. 

25.12. Test Methods for Evaluating Solid Waste Physical/Chemical Methods, SW-846, Third Edition.  
Method 3050B. 

26. Tables, Diagrams, Flowcharts, and Validation Data 

26.1. Attachment I – ICPMS Daily Operational Checklist 

26.2. Attachment II – IS Reference ICPMS. 

26.3. Attachment III - Method 6020/6020A/200.8 Analyte List and PRL 

26.4. Table I – Internal Standards and Limitation of Use. 
26.5. Table II – Recommended Elemental Equations for Data Calculations. 
26.6. Table III – Recommended Analytical Isotopes and Additional Masses. 

27. Revisions 

Document Number Reason for Change Date 

S-MN-I-492-rev.27 

Updated to LLC throughout document 
3.3. – Cesium, Cerium, Iridium, Lanthanum, Neodymium, Rhenium, 
Rhodium, and Rubidium removed from analyte list 
11.1. – Internal standard response criteria updated 
19.7. – Updated to reflect analyte list from section 3.3. 

23Nov2016 

S-MN-I-492-rev.28 

Remove “Uncontrolled” 
Added “Copies without a distribution number below are considered 
uncontrolled.” to the statement of copyright. 
Section 12.2.3 reference to PASI changed to Pace. 
Removed extra space from Section 1.1. 
Deleted “<6 degrees C….otherwise” from Table 7.1, aqueous row and 
storage column. 
Fixed typos in Preservation column in Table 7.1, aqueous row. 
In Table 9.1, digestate filters row: edited Description to 6 um from 5, 
edited Item # to SC0408. 
Table 10.1, added Inorganic Ventures PACE-28 to Calibration Stock 
Standard Solutions for Item #s. 
In Table 10.2: edited all columns except Final Volume for Standard 1 
row, removed the rows Hg Intermediate, Standards 6-9, and 
ICV/CCV/Hg*. 
Edited 12.3.2 to print to PDF paperless printer instead of hard copy. 
Deleted Section 19.3. 

02Oct2017 
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Attachment I – ICPMS Daily Operational Checklist 
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Attachment II - IS Reference ICPMS 
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Attachment III: – Method 6020/6020A/200.8 Analyte List and PRL 
 

Analyte CAS# 
Water 

PRL (ug/L) 
Soil 

PRL (mg/kg) 
Aluminum 7429-90-5 10.0 10.0 
Antimony 7440-36-0 0.5 0.5 
Arsenic 7440-38-2 0.5 0.5 
Barium 7440-39-3 0.3 0.3 
Beryllium 7440-41-7 0.2 0.2 
Bismuth 7440-69-9 0.5 0.5 
Boron 7440-42-8 5.0 5.0 
Cadmium 7440-43-9 0.08 0.08 
Calcium 7740-70-2 40.0 40.0 
Chromium 7440-47-3 0.5 0.5 
Cobalt 7440-48-4 0.5 0.5 
Copper 7440-50-8 1.0 1.0 
Iron 7439-86-6 50.0 50.0 
Lead 7439-92-1 0.1 0.1 
Lithium 7439-93-2 0.5 0.5 
Magnesium 7439-95-4 10.0 10.0 
Manganese 7439-96-5 0.5 0.5 
Molybdenum 7439-98-7 0.5 0.5 
Nickel 7440-02-0 0.5 0.5 
Palladium 7440-05-3 0.5 - 
Platinum 7440-06-4 0.5 - 
Potassium 7440-70-2 50.0 50.0 
Selenium 7782-49-2 0.5 0.5 
Silica 7631-86-9 53.5 53.5 
Silicon 7740-21-3 50.0 50.0 
Silver 7440-22-4 0.5 0.5 
Sodium 7740-23-5 50.0 50.0 
Strontium 7440-24-6 0.5 0.5 
Thallium 7440-28-0 0.1 0.1 
Tin 7440-31-5 0.5 0.5 
Titanium 7440-32-6 1.0 1.0 
Vanadium 7440-62-2 1.0 1.0 
Zinc 7440-66-6 5.0 5.0 
Uranium-238 7440-61-1 0.5 0.5 

 
NOTE:  Reporting Limits are current at the time of issuing this SOP. For the most current reporting limits, refer 
to LIMS system. 
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Table I - Internal Standards and Limitations of Use 
 
 
Internal Standard Mass Possible Limitation 
Lithium 6 a 
Scandium 45 polyatomic ion interference 
Yttrium 89 a, b 
Rhodium 103  
Indium 115 isobaric interference by Sn 
Terbium 159 
Holmium 165 
Lutetium 175 
Bismuth 209 
 
 
a-  May be present in environmental samples 
b-  In some instruments Yttrium may form measurable amounts of YO+ (105 amu) and YOH+ (106 amu).  If this 

is the case, care should be taken in the use of the cadmium elemental correction equation. 
 
Internal standards recommended for use with this method are underlined. 
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Table II - Recommended Elemental Equations for Data Calculations 
 
Element Elemental Equation  Note 
Al (1.000) (27C) 
Sb (1.000)(123 C) 
As 1.000(75C)-3.1278(77C)+0.815(82C) 1 
Ba 1.000(137C) 
Be 1.000(9C) 
Cd 1.000(111C) -1.073 (108C)+0.76398(106C)  2 
Cr 1.000(52C)  3 
Co 1.000(59C) 
Cu 1.000(63C) 
Pb 1.000(206C)+1.000 (207C)+1.000(208C) 4 
Mn 1.000(55C) 
Mo 1.000(98C) -0.146 (99C)  5 
Ni 1.000(60C) 
Se 1.000(82C)  6 
Ag 1.000(107C) 
Tl 1.000(205C) 
Th 1.000(232C) 
U 1.000(238C) 
V 1.000(51C) -3.1081 (53C)+0.353351(52C) 7 
Zn 1.000(66C) 
Bi 1.000(209C) 
Sc 1.000(45C) 
Tb 1.000(159C) 
Y 1.000(89C) 
Hg 1.000(202C) 
 
 
C  Calibration blank subtracted counts at specified mass. 
1 Correction equation for as taken from EPA method 6020.  Isobaric correction for ArCl. 
2 Correction for MoO, Sn. 
3 The background for ClOH will normally be small and can be estimated from the reagent blank. 
4 Allowance for isobaric variability of lead isotopes. 
5 Isobaric elemental correction for Ru. 
6 Some Ar supplies contain Kr as an impurity.  Se is corrected for Kr by background subtraction. 
7 Correction for chloride interference with adjustment for Cr.  ClO 51/53 ratio may be determined from the 

reagent blank.  Isobaric mass 52 must be from Cr only not ArC+. 
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Table III - Recommended Analytical Isotopes  
 

Element of Interest                                                         Isotope 
Aluminium  27 
Antimony  121,123 
Arsenic  75 
Barium  135, 137 
Beryllium  9 
Cadmium  106, 108, 111, 114 
Chromium  52, 53 
Cobalt  59 
Copper  65 
Lead  206,207,208 
Manganese  55 
Mercury  202 
Molybdenum  95, 97, 98 
Nickel  62 
Selenium  77, 82 
Silver  107, 109 
Thallium  203, 205 
Vanadium  51 
Zinc  66, 67, 68 
Ruthenium  99 
Palladium  105 
Tin  118, 120 

 
 
NOTE:  Isotopes recommended for analytical determination are underlined. 
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Table IV – Stock Standards Concentrations 
 
 
 

Analyte
XFSPA-221-250 XFSPA-656-250 XFSPA-220-250 XFSMN-26-250A XFSMN-27-250A, XFSMN-28-250A PACE-5 PACE-4B PACE-28 6020 ISC-OA

Aluminum 20 ug/mL 1000ug/mL 20 ug/mL 1000 ug/L 1,000 ug/mL
Antimony 20 ug/mL 100 ug/mL 20 ug/mL 50ug/L
Arsenic 20 ug/mL 100 ug/mL 20 ug/mL 50ug/L
Barium 20 ug/mL 100 ug/mL 20 ug/mL 30ug/L
Beryllium 20 ug/mL 100 ug/mL 20 ug/mL 20ug/L
Bismuth 20 ug/mL 20 ug/mL 50ug/L
Boron 20 ug/mL 100 ug/mL 20 ug/mL 500ug/L
Cadmium 20 ug/mL 100 ug/mL 20 ug/mL 8ug/L
Calcium 250 ug/mL 1000ug/mL 250 ug/mL 4000ug/L 1,000 ug/mL
Chromium 20 ug/mL 100 ug/mL 20 ug/mL 50ug/L
Cobalt 20 ug/mL 100 ug/mL 20 ug/mL 50ug/L
Copper 20 ug/mL 100 ug/mL 20 ug/mL 100ug/L
Iron 250 ug/mL 1000ug/mL 250 ug/mL 5000ug/L 1,000 ug/mL
Lead 20 ug/mL 100 ug/mL 20 ug/mL 10ug/L
Lithium 20 ug/mL 100 ug/mL 20 ug/mL 50ug/L
Magnesium 250 ug/mL 1000ug/mL 250 ug/mL 1000ug/L 1,000 ug/mL
Manganese 20 ug/mL 100 ug/mL 20 ug/mL 50ug/L
Molybdenum 20 ug/mL 100 ug/mL 20 ug/mL 50ug/L 20 ug/mL
Nickel 20 ug/mL 100 ug/mL 20 ug/mL 50ug/L
Palladium 20 ug/mL 20 ug/mL 50ug/L
Platinum 20 ug/mL 20 ug/mL 50ug/L
Potassium 250 ug/mL 1000ug/mL 250 ug/mL 5000ug/L 1,000 ug/mL
Selenium 20 ug/mL 100 ug/mL 20 ug/mL 50ug/L
Silicon 250 ug/mL 500 ug/mL 250 ug/mL 5000ug/L
Silver 20 ug/mL 50 ug/mL 20 ug/mL 50ug/L
Sodium 250 ug/mL 1000ug/mL 250 ug/mL 5000ug/L 1,000 ug/mL
Strontium 20 ug/mL 100 ug/mL 20 ug/mL 50ug/L
Thallium 20 ug/mL 100 ug/mL 20 ug/mL 10ug/L
Tin 20 ug/mL 100 ug/mL 20 ug/mL 50ug/L
Titanium 20 ug/mL 100 ug/mL 20 ug/mL 100ug/L 20 ug/mL
Vanadium 20 ug/mL 100 ug/mL 20 ug/mL 100ug/L
Zinc 20 ug/mL 100 ug/mL 20 ug/mL 500ug/L
Uranium-238 20 ug/mL 20 ug/mL 50ug/L

Stock Standard Concentrations
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SOP # TITLE 
HSOP-2 DETERMINATION, IDENTIFICATION, AND DESCRIPTION OF FIELD 

SAMPLING SITES 
HSOP-4 CHAIN-OF-CUSTODY PROCEDURES, PACKING, AND SHIPPING SAMPLES 
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1.0  SCOPE AND APPLICATION 
 
HSOP-2 presents general procedures to be followed by field personnel to locate and describe 
positions where samples of environmental media (e.g., air, water, soil, waste material) are 
collected, or where field observations and/or measurements are recorded.  The purpose of 
this procedure is to ensure that field locations are described and recorded with the degree of 
accuracy necessary to allow personnel to revisit the site during future monitoring events, and 
to facilitate preparation of site maps and interpretation of data in project reports.  In most 
cases, the project work plan or sampling plan will describe proposed sampling locations in 
general terms, relative to known site features; the precise locations are determined, 
described, and recorded during the field event. 
 
2.0  SUMMARY OF METHOD 
 
Sampling sites will be described through a combination of recorded descriptions in field 
notebooks and on maps, photographs, and mapping or survey techniques (global positioning 
system (GPS) or total station) as stipulated by the project work plan.  For sites that will be 
sampled more than once, the majority of site description and mapping work will be done 
during the first site visit.  Each location will be assigned a unique code for identification 
purposes.   
 
3.0  HEALTH AND SAFETY WARNINGS 
 
Field personnel should be aware of the health and safety precautions to be followed during 
any field event, and should be familiar with any project-specific hazards.  This may include 
review of project-specific health and safety plans, site-specific and/or organization-specific 
safety requirements and training. 
 
4.0  INTERFERENCES 
 
Some common problems with identifying and describing sampling sites might include the 
following: 
 

 Incorrect locations shown on or interpreted from work plan site maps; or 
 Inoperative GPS instrument or weak satellite signal. 

 
To avoid difficulties locating sites in the field, it is imperative that field personnel verify 
proposed sampling locations and obtain current area maps, site photographs, and narrative 
descriptions prior to field work.  If GPS instruments are inoperative due to weak signals or 
other problems, narrative descriptions and/or alternative geographic descriptions (see Section 
7.0) may have to suffice.  In such cases, maps of sampling locations should state that 
locations are approximate. 
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5.0  PERSONNEL QUALIFICATIONS 
 
Personnel should be familiar with the project work plan and objectives, and with the 
operation of equipment listed in Section 6.0 below.  Site safety and training requirements 
(including HAZWOPER training) must also be met as necessary. 
 
6.0  EQUIPMENT AND SUPPLIES 
 

 Site map (may be surveyed map, area topographic map, aerial photo, or other general 
location map) with sampling locations; 

 Project work plan, sampling plan, or other planning documents; 
 Global Positioning System (GPS) instrument; 
 Field notebook; 
 Site marker (e.g., stake, flagging, rebar, spray paint); and 
 Camera. 

 
7.0  PROCEDURE 
 

1. Determine location at which samples will be collected, using project work plan or 
sampling plan and accompanying maps as guidance.  If locations are at known 
latitude/longitude, locations should be entered as waypoints in GPS instrument prior 
to field work, and GPS can be used to navigate to specific location. 

2. Photograph site, provide a full narrative description of the view, and record 
geographic location using GPS instrument (HSOP-5).  If GPS is unavailable or 
receiving a weak signal, alternative methods of specifying location may be used, such 
as the U.S. Bureau of Land Management quarter-section method outlined in 
Attachment 1.  If possible, measurement to two nearby known permanent object 
points should be performed. 

3. Assign a unique site code to the location as indicated in the project work plan.  In 
many cases, the site code reflects the type of sampling location (i.e., MW- prefix for 
monitoring wells, SW- prefix for surface water).  Site codes are often stipulated by 
the work plan, but may also be generated during field activities if necessary. 

4. Record narrative description of site in field notebook.  Include the unique site code, 
the direction of the site photograph (NE, SW, etc.), distances and directions to nearby 
landmarks, and any other pertinent information that may aid in finding the site during 
future monitoring events.  Sketch maps of the site and the immediate vicinity are 
often invaluable during future site visits. 

5. If practical, place a labeled site marker (stake, flagging, etc.) at or near the sampling 
location. 
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8.0  DATA AND RECORDS MANAGEMENT 
 
Copies of all field notes, photographs, sketch maps, and sample site coordinates obtained 
through surveying will be maintained in the project file (hard copies) and/or on the network 
directory dedicated to the project (electronic files). 
 
9.0  QUALITY CONTROL/QUALITY ASSURANCE 
 

 Accuracy of GPS equipment should be periodically checked using survey control 
points, by comparing coordinates obtained with the GPS with the established 
coordinates of the control point (HSOP-5). 

 Verification of field identification information will be conducted on subsequent visits 
by independent field personnel. 

 
10.0  REFERENCES 
 
Hydrometrics HSOP-5:  Global Positioning System (GPS) Equipment Operation 
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Attachment 1.  U.S. Bureau of Land Management Quarter Section Method 
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1.0  SCOPE AND APPLICATION 

HSOP-4 presents procedures to be followed when shipping samples of environmental media 
(e.g., air, water, soil, waste material) to a laboratory for analysis.  All samples submitted 
should be accompanied by chain-of-custody documentation. 
 
 
2.0  SUMMARY OF METHOD 

Samples of environmental media submitted to laboratories for analysis are often shipped via 
commercial carrier.  Samples are packed in shipping containers to minimize the potential for 
container breakage or leaking.  Each shipment will be accompanied by sample 
documentation, including chain-of-custody forms and a list of required analytical parameters, 
methods, and detection limits.  Samples are cooled with ice during transport, to maintain 
temperature at approximately 4°C (±2°C).  Shipments of hazardous materials must conform 
to International Air Transport Association (IATA) Dangerous Goods regulations and/or 
Department of Transportation (DOT) regulations, as well as any carrier-specific 
requirements. 
 
 
3.0  HEALTH AND SAFETY WARNINGS 

Field personnel should be aware of the health and safety precautions to be followed during 
any field event, and should be familiar with any project-specific hazards.  This may include 
review of project-specific health and safety plans, site-specific and/or organization-specific 
safety requirements and training. 
 

• Care should be exercised when handling samples of hazardous or potentially 
hazardous waste.  Personal protective equipment (PPE) should be utilized (gloves, 
safety glasses, coveralls) as appropriate. 

• Glass sample containers should be handled with extreme care to avoid breakage, loss 
of sample, and possible injury. 

 
 
4.0  INTERFERENCES 

Not Applicable 
 
 
5.0  PERSONNEL QUALIFICATIONS 

Personnel should be familiar with the project work plan and objectives, and with the 
operation of equipment listed in Section 6.0 below.  Personnel should also familiarize 
themselves with the schedule of the shipping location to be used for shipping samples.  For 
projects involving hazardous materials, consult the project work plan, courier regulations, 
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and any state and federal air or ground shipping regulations for details on shipping hazardous 
material. 
 
 
6.0  EQUIPMENT AND SUPPLIES 

• Shipping container (metal or plastic cooler); 
• Packing material (bubble wrap, Styrofoam peanuts); 
• Absorbent material (clay absorbents, rock wool); 
• Shipping tape; 
• Shipping strap; 
• Custody seals; 
• Chain-of-custody (COC) forms; 
• Heavy-duty or contractor grade garbage bags or similar plastic bags; 
• Ziploc bags; and 
• Ice. 
 
 
7.0  CHAIN-OF-CUSTODY PROCEDURE 

1. Chain-of-custody involves ensuring that samples are traceable from the time of collection 
until received by the analytical laboratory.  The laboratory is responsible for custody 
during processing and analysis.  A sample is under custody if: 

 
• It is in your possession; 
• It is in your view, after being in your possession; or 
• It was in your possession and you then placed it in a designated secure or locked 

area to prevent tampering. 
 

2. When ready to ship samples, set out samples in a clean, secure area to complete chain-of-
custody forms.  Chain-of-custody forms may be obtained from the project laboratory, or 
from Hydrometrics’ Data Quality Department.  An example COC form is shown in 
Attachment 1.  Each sample should be identified on the form by its sample number, date 
and time of collection, and analysis requested.  Check sample labels against information 
recorded in field notebook and on chain-of-custody to ensure consistency and guard 
against transcription errors (HSOP-29).  It is usually best to use one chain-of-custody 
form per shipping container, covering the samples included in the container.  When 
shipping multiple coolers to the laboratory, label chain-of-custody forms as “Cooler 1 of 
3,” “Cooler 2 of 3,” etc.  While chain-of-custody forms obtained from various sources 
may differ, certain information regarding sampling dates and times, sample identification, 
contact information, and requested parameters for analysis should be included on all 
acceptable forms.  Complete all fields on the chain-of-custody form, as applicable to the 
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particular sampling event.  Examples of typical COC information to be completed are as 
follows: 

 
a) Company Name:  Enter “Hydrometrics, Inc.” 

 
b) Project Name:  Enter the project name and Hydrometrics’ project number 

 
c) Report Mail Address:  Enter the name, address, and e-mail address of the person 

who should receive the laboratory report. 
 

d) Contact Name:  Enter the name of the project manager, sampling personnel, or 
other responsible contact. 

 
e) Phone/Fax:  Enter the phone and fax number of the contact person for the project. 

 
f) E-mail:  Enter the e-mail address for the contact person. 

 
g) Sampler:  Print the name of the person who collected the samples. 

 
h) Invoice Address:  Enter the address where the invoice should be sent. 

 
i) Invoice Contact and Phone:  Enter the name and phone number of the person 

responsible for approving the invoice. 
 

j) Purchase Order:  Enter the Hydrometrics’ Purchase Order number for the sample 
order. 

 
k) Quote/Bottle Order:  Enter the laboratory quote number for the project or bottle 

order number provided with the sample bottle order. 
 

l) Note any special reporting requirements or formats. 
 

m) Sample Identification:  Enter the unique sample number assigned to the sample. 
 

n) Collection Date:  Enter the date each sample was collected.  Do not use ditto (“) 
marks, arrows or lines to represent the same date. 

 
o) Collection Time:  Enter the time each sample was collected. Do not use ditto (“) 

marks, arrows or lines to represent the same time. 
 

p) Number of Containers and Matrix:  Enter the number of bottles the sample is 
contained in followed by a dash and then a letter representing the type of sample 
matrix (i.e. A=Air, W=Water, S=Soil/Solid, V=Vegetation, B=Bioassay, O=Other). 
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q) Analysis Requested:  Write the analysis to be performed on each sample and check 
the box for each sample you want to receive this analysis.  Also include an analytical 
parameter list. 

 
r) Remarks:  Use this field to make notes or comments to the laboratory.  

 
(Note:  If a laboratory-provided COC form is used, be sure to follow any additional 
instructions included from the laboratory.) 

 
3. Record shipping information (tracking numbers, name of courier, other pertinent 

information) on chain-of-custody form.  Sign and date chain-of-custody form, and retain 
one copy of form for project file. 

 
 
8.0  PACKING AND SHIPPING PROCEDURE 

1. Seal drain holes in bottom of shipping cooler (inside and out) to prevent leakage.  Check 
sample container lids to ensure they are tightly sealed. 
 

2. Line bottom of cooler with packing material (bubble wrap).  Open and place two heavy-
duty plastic bags in cooler (one inside the other). 
 

3. Seal samples within individual plastic or bubble wrap bags, as necessary.  All glass 
containers (VOAs, amber glass bottles, glass soil jars) should be placed in individual 
bubble wrap bags.  Place sealed sample containers in shipping cooler, inside double 
plastic bags.  In most instances, a labeled temperature blank should be included with the 
samples to allow the laboratory to check the sample temperature upon arrival.  The 
temperature blank is generally a small vial or bottle filled with tap water and labeled 
“Temperature Blank.”  Ensure that temperature blank meets temperature requirements 
upon receipt by laboratory. 
 

4. Cover samples with ice, inside double plastic bags. 
 
5. Close and seal double plastic bags, by knotting or with shipping tape.  Fill any empty 

space in cooler with additional packing material or absorbent material. 
 

6. Record shipping information (tracking numbers, name of courier, other pertinent 
information) on chain-of-custody form.  Sign and date chain-of-custody form, and retain 
one copy of form for project file. 
 

7. Place original chain-of-custody, sample parameter list, cover letter, and any other 
documentation needed by the laboratory into a plastic Ziploc bag.  Seal Ziploc bag and 
tape to the inside of the shipping container lid. 
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8. Label outside of shipping container with sampling organization name, address, and phone 
number, laboratory destination name, address, and phone number, and any required DOT 
shipping labels. 
 

9. Place custody seals on front and back of cooler (see Attachment 2) and tape in place with 
shipping tape to avoid accidental breakage.  Wrap cooler securely in at least two places 
with a minimum of three wraps of shipping tape.  Shipping strap may also be used to 
provide additional insurance against the cooler opening during shipment. 

 
10. Deliver sample containers to the shipping location.  Since samples should reach the 

laboratory as soon as possible to protect sample integrity, overnight shipping is 
required, unless unavailable at the shipping location.  Retain copies of shipping receipts 
for the project file.  Shipping receipts and tracking numbers serve as chain-of-custody 
documentation during sample transport from the sampler to the laboratory. 
 

11. Additional guidance may be found in the EPA’s Contract Laboratory Program Guidance 
for Field Samplers (EPA, 2004).  More stringent shipping requirements may apply to 
samples collected under CLP protocols.  The project work plan should be consulted to 
determine any special requirements. 

 
 
9.0  DATA AND RECORDS MANAGEMENT 

The following documents generated during sample packing and shipping will be retained in 
the project file: 
 

• Chain-of-custody form; 
• Analytical parameter list; 
• Cover letter; and 
• Shipping receipts. 

 
 
10.0  QUALITY CONTROL/QUALITY ASSURANCE 
 
• Field personnel should cross-reference information on sample labels, in the field 

notebook, and on sample chain-of custody forms during the sample packing and shipping 
process. 

• Data quality review will include checking of sample documentation to ensure 
consistency. 

• Temperature blank measurements by the laboratory upon arrival of samples will 
document that samples were maintained at the appropriate temperature during shipping. 
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11.0  REFERENCES 

EPA, 2004.  Contract Laboratory Program Guidance for Field Samplers (Draft Final).  EPA 
540-R-00-003.  January, 2004. 

 
Hydrometrics HSOP-29:  Labeling and Documentation of Samples 
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Attachment 2:  Example of Custody Seals and Placement 
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1.0  SCOPE AND APPLICATION 

HSOP-5 presents general procedures for operation of global positioning system (GPS) 
equipment to map points, lines, or areas while working in the field.  GPS is typically used to 
determine the coordinates of a specified point, to navigate to a previously determined point, 
or to map landmarks, natural, or man-made features.  Collection of data with a GPS allows 
information to be transferred to mapping or CAD software, to facilitate the development of 
accurate site maps and drawings.  The accuracy of a GPS varies with the type of equipment 
and the available satellite coverage. Hydrometrics uses three major types of GPS units with 
applications based on the required level of accuracy for the spatial data to be collected.  The 
survey-grade GPS unit (Topcon Hiper+/Legacy E) is used for surveying tasks that require 
very high accuracy (1 cm or less). The mapping-grade unit (Trimble GeoXH 2005) can map 
features from sub-meter to sub-foot (30 cm) accuracy, employing either real-time or post-
processing differential correction. The recreational-grade GPS unit (Garmin Oregon 450) can 
map features from 5 – 30 meters.  
 
Although elevations are also determined with all of the GPS units, elevation data is typically 
only accurate using the survey-grade GPS unit.  Use of the mapping grade GPS or 
recreational grade GPS data to determine elevations where high accuracy is required (e.g., 
monitoring well measuring point elevations measured to +0.01 feet) is not appropriate. 
Deciding which type of unit to use is an essential part of project planning, and depends on the 
end product needed.  In addition, note that the Trimble GeoXH 2005 unit records elevations 
relative to height above ellipsoid (HAE) rather than above mean sea level (AMSL).  Local 
geoid corrections (available from the National Geodetic Survey) are required to convert HAE 
elevations obtained with the Trimble GeoXH 2005 into AMSL elevations.   
 
2.0  SUMMARY OF METHOD 

GPS equipment is used in the field to record positions in a data file.  The GPS uses a network 
of satellites to collect positional information in virtually any location with a relatively clear 
view of the sky.  The data file is subsequently downloaded for use in various mapping 
applications.  In some cases, data post-processing may be conducted to increase the accuracy 
of recorded positions.   
 
3.0  HEALTH AND SAFETY WARNINGS 

Field personnel should be aware of the health and safety precautions to be followed during 
any field event, and should be familiar with any project-specific hazards. 
 DRAFT
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4.0  INTERFERENCES 

The most common problem with GPS operation is difficulty collecting data due to 
obstructions (i.e., buildings, trees) or inherently weak satellite signals.  These problems may 
usually be minimized as follows: 
 

• Use of project planning software prior to fieldwork, to determine when satellite 
signals will be greatest in the area where mapping is to be conducted;  

 

• Use of offsets (capturing positions lateral to the actual position desired) to avoid 
obstructions. 

 
In many cases, GPS equipment will need several minutes to lock in satellite signals.  If a 
certain location presents difficulty, waiting a few minutes, or returning to the location at a 
later time may alleviate the problem. 
 
5.0  PERSONNEL QUALIFICATIONS 

Personnel should be familiar with the operation of the selected GPS equipment.  It is strongly 
recommended that the equipment be tested and operated prior to conducting field work, 
including both capturing data and downloading data in the desired format.  In addition, the 
manufacturer’s manuals should be reviewed prior to operation. 
 
6.0  EQUIPMENT AND SUPPLIES 

• Global Positioning System (GPS) instrument 
 
Hydrometrics currently utilizes three GPS instruments for most projects: 
 

• A Topcon Hiper+/Legacy E system, a survey grade GPS with RTK (real-time 
kinematic ) capability, logging of points, lines, and areas with centimeter-level 
horizontal and vertical accuracy.  This unit is typically used for topographic surveys, 
construction staking, or when vertical accuracy is essential. 

 

• A Trimble GeoXH 2005 system, a mapping grade GPS with real-time differential 
correction capability, logging of points, lines, and areas, and sub-meter to sub-foot 
horizontal accuracy.  This unit is typically used for logging general locations of 
features when vertical accuracy is not essential. 

 

• A Garmin Oregon 450 differential-ready handheld GPS unit with topographic map 
storage, an automatic track log, and <15 meter accuracy in non-differential mode 
(actual field accuracy has been observed to be better in many instances).  This unit is 
typically used for logging general locations of features when vertical accuracy is not 
essential. 

 
Selection of GPS equipment will depend on the project objectives and the required positional 
accuracy.  Advantages of the Garmin unit include portability and ease of use; advantages of 

DRAFT
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the Topcon or Trimble unit include superior accuracy and the ability to easily capture point, 
line, or area features. 
 
7.0  PROCEDURE 

An exhaustive description of GPS operation is beyond the scope of this SOP, and the 
equipment manuals should be consulted for additional details, such as setting up the desired 
units and coordinate system, position logging intervals, differential correction, and other 
configuration options.  The following procedures cover simple point data capture with the 
Topcon, Trimble and Garmin GPS units. 
 
One point of GPS use should be emphasized:  in order to be useful, the coordinate system 
and datum of positional data captured with the GPS must be known.  This will allow spatial 
data to be overlaid with other datasets to create project maps.  Most GPS data is referenced to 
the World Geodetic System of 1984 (abbreviated WGS84). 
 
Garmin Oregon 450 Procedure 
 
1. Power unit on and navigate to “Satellite” screen.  The display will show the number of 

satellites, an estimated accuracy, and the latitude and longitude coordinates.   
2. Make sure the GPS coordinate system is set to WGS84. 
3. When ready to capture a location, navigate to the Main Menu and select “Mark 

Waypoint” to enter the Mark Waypoint screen. 
4. Select “Save and Edit” and name the position with the site name or other designation 

using the alphanumeric character selection matrix.  Click “OK,” and the waypoint is 
saved with the given designation.  

5. Record pertinent information (date, time, surveyor, etc.) in field notebook. 
6. Download waypoints to a text file in accordance with manufacturer instructions; text files 

will usually include the waypoint name, latitude and longitude, and altitude. 
 
Trimble GeoXH 2005 Procedure 
 
1. Power unit on; tap Start/ArcPad 7.0.1 (upper left of screen). 
2. Open existing map or create new map and associated shapefiles to log points, lines, 

and/or areas as needed. 
3. Activate GPS; tap dropdown arrow next to satellite icon on top row, tap “GPS Active”.  

When sufficient satellites are locked in, location icon should show a red circle with a 
crosshair in the middle and a pointer on the side.  A red circle with slash through it 
indicates additional time to lock on to satellite signals is needed. 

4. Zoom in to a reasonable scale;  tap zoom icon on left of second row, drag a rectangle 
around current position until scale in lower right of display is appropriate for planned 
data collection. 

5. Set up on the feature (point, line, area) to log.  Tap appropriate satellite icon 
(point/line/area) on bottom row to begin logging. 
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6. Tap keyboard icon on bottom of screen and a keyboard will pop up.  Enter text in the 
comment field (i.e., location ID, feature type, etc.).  Tap keyboard icon again to hide 
keyboard. 

7. To finish logging point features, tap OK (green button) in lower left of screen after point 
averaging is finished.  For lines and areas, tap “continue” arrows (arrow pointing right) to 
proceed to comment screen. 

8. Move to next feature and repeat logging procedure.  Save map occasionally by tapping 
typical save (disk) icon on top row. 

9. When finished, tap dropdown arrow by File icon (upper left), then tap “Exit” to exit 
ArcPad.  Turn off instrument with green button on lower right. 

10. Download file and associated GPSCorrect file via USB connection.  Post-process data as 
desired using ArcMap and GPSAnalyst extension. 

 
Topcon Hiper+/Legacy E Procedure 

1. Set up Legacy E Base Station unit over a known control point.  Connect all Base Station 
GPS, antenna, radio, and power cables.  Power Base Station unit and radio on and wait 
for solid green light.  Make sure radio channel is set to Channel 1. 

2. Connect data logger to Base Station unit via cable and power on data logger.  Select 
“Open Job”, pick correct job file and select “Open.”   

3. Select “Connections” and set GPS device to “BaseStatic.”  Make sure Bluetooth check 
box is unselected and press “Connect.”   

4. Select “Setup” and press “Start Base.”  When “Base Started Successfully” is displayed, 
disconnect data logger from Base Station cable. 

5. Connect rover to rover rod and power up Hiper+ rover. Select “Connections” and set 
GPS device type to “Rover.”  Make sure Bluetooth check box is selected and press 
“Connect.”  The Bluetooth device address will be displayed.  Select the address and press 
“Select.” 

6. Press “Survey” and then “Topo.”  Wait until the unit displays “fixed” and begin 
recording points. 

7. Record pertinent information (date, time, surveyor, etc.) in field notebook. 
8. Download job using Topcon software Topcon Link, Version 8.0 or higher. 
 
8.0  DATA AND RECORDS MANAGEMENT 

Data files downloaded from the GPS should be stored in the appropriate project directory on 
the network.  Personnel should ensure that the downloaded files are complete and correct 
prior to deleting the original data from the GPS unit.  Either GPS has sufficient memory to 
obtain data for multiple sampling events.  Once the data has been verified as complete and 
correct, report all coordinate data in the State Plane NAD83 HARN (feet) Coordinate system, 
and/or in a coordinate system consistent with other project data. 
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9.0  QUALITY CONTROL/QUALITY ASSURANCE 

Accuracy of GPS equipment should be periodically checked using local survey control points 
(USGS Benchmark, Section Corner, etc.), by comparing coordinates and elevations obtained 
with the GPS with the established coordinates of the control point.  Local survey control 
point information is available at the following internet address: 
 

http://www.ngs.noaa.gov/cgi-bin/datasheet.prl 
 
10.0  REFERENCES 

Hydrometrics’ HSOP-2:  Determination, Identification, and Description of Field Sampling 
Sites. 
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1.0  SCOPE AND APPLICATION 
 
HSOP-7 presents general procedures to be followed to decontaminate reused sampling 
equipment between sampling locations.  Examples of equipment that may require 
decontamination are: 
 

 Non-disposable air sampling equipment; 
 Water level probes; 
 Reusable bailers; 
 Containers used to obtain composite samples; 
 Water filtration apparatus; 
 Concrete or soil coring devices; and 
 Drill rig or other heavy equipment. 

 
2.0  SUMMARY OF METHOD 
 
Sampling equipment is cleaned between sampling locations to minimize the potential for 
cross-contamination.  Basic decontamination procedures consist of soap and water, tap water, 
and/or deionized water rinses.  More involved decontamination procedures may be specified 
and described in the project work plan or Quality Assurance Project Plan (QAPP). 
 
3.0  HEALTH AND SAFETY WARNINGS 

 
Minimum personal protective equipment (PPE) to be worn during decontamination 
procedures consists of safety glasses or goggles, latex or nitrile gloves, and steel-toed safety 
boots.  Additional PPE may be required by the work plan or project Health and Safety plan.  
Use caution when handling organic solvents and non-phosphate detergents to prevent spills, 
leaks, or contact with incompatible materials.  Also, ensure that ventilation is adequate when 
using volatile solvents for decontamination.  Material safety data sheets (MSDS) for all 
chemical substances used during decontamination should be available at the site where 
decontamination activities are performed. 
 
4.0  INTERFERENCES 
 
Not Applicable 
 
5.0  PERSONNEL QUALIFICATIONS 
 
Personnel conducting decontamination activities should be familiar with the usage of the 
equipment being cleaned, and with the intended suite of analytes for samples collected with 
the equipment, if any.  Additional training such as 40-hour HAZWOPER certification may 
be required for decontamination of equipment that has contacted hazardous material. 
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6.0  EQUIPMENT AND SUPPLIES 
 

 Tap water; 
 Deionized water; 
 Organic solvent (acetone, hexane, methanol); 
 Non-phosphate detergent; 
 Plastic sheeting; 
 Pressure washer; 
 Latex or nitrile gloves; 
 Buckets; and 
 Brushes. 

 
7.0  PROCEDURE 
 

1. Select an appropriate area for cleaning and drying equipment to be decontaminated.  
The area should be free of potential contaminants and sheltered from inclement 
weather (if possible).  Cover decontamination area with plastic sheeting if necessary. 

2. Disassemble any equipment that may have trapped material within components. 
3. For equipment used to sample for inorganic constituents, the following three-step 

process is usually sufficient for decontamination: 
 

 Wash equipment in warm water and non-phosphate detergent, scrubbing with 
brushes as necessary to remove visible contaminants; 

 Rinse equipment with clean tap water; 
 Rinse equipment with deionized (DI) water and air dry. 
 
For organic parameters, decontamination of water or soil sampling equipment may 
require additional steps: 

 
 Rinse equipment with solvent (hexane, acetone); and 
 Rinse equipment with DI water and air dry. 

 
Note that organic solvents will not be used for decontamination when cleaning equipment 
for use in collecting volatile constituents in air samples. 

 
4. Rinse water from decontamination should be disposed of according to work plan 

requirements.  Moderate quantities of non-hazardous rinse water can typically be 
disposed of on the ground.  Organic solvents should be containerized and disposed of 
in accordance with local environmental regulations. 

5. Heavy equipment used for sampling purposes (including drill rig auger flights and 
tools) should be cleaned as necessary between sampling locations with a hot- or cold-
water pressure washer.  If practical, soap and water may be used to scrub equipment 
as well. 
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6. DI water should be obtained from a source with documented capability to produce 
contaminant-free water.  The source of DI water used and other specifics of 
decontamination procedures should be recorded in the field notebook. 

7. Drying and storage of decontaminated equipment should be in a contaminated-free, 
protected area if possible.  Equipment that will not be used again immediately may be 
storage in plastic bags or other clean containers for additional protection. 

 
8.0  DATA AND RECORDS MANAGEMENT 
 
Decontamination procedures will be documented in the field notebook, which is maintained 
in accordance with HSOP-31. 
 
9.0  QUALITY CONTROL/QUALITY ASSURANCE 
 
The effectiveness of decontamination procedures and the potential for cross-contamination of 
samples may be assessed through the collection and analysis of equipment rinsate blank 
samples, as described in HSOP-13.  In general, equipment rinsate blank collection involves 
thoroughly decontaminating sampling equipment, then rinsing the clean equipment with 
deionized water, and capturing the rinse water in containers to be submitted to the laboratory 
for the parameters of interest.  The project work plan and QAPP should be reviewed for 
project-specific directions regarding collection and analysis of equipment rinsate blanks. 
 
10.0  REFERENCES 
 
Hydrometrics HSOP-13:  Equipment Rinsate Blank Collection 
 
Hydrometrics HSOP-31:  Field Notebooks 
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1.0  SCOPE AND APPLICATION 
 
HSOP-29 describes typical procedures used to label sample containers, to ensure that 
information on the label is complete and correct, and to document the number and type of 
samples collected at a particular site.  Samples must be thoroughly documented so that 
analytical data received from the laboratory can be correlated to the correct sampling site.  
 
2.0  SUMMARY OF METHOD 
 
Hydrometrics uses unique sample codes to identify individual samples.  Sample codes are 
distinct from site identification codes, to ensure that the laboratory is unaware of the sample 
source, and whether the sample is a quality control (QC) or routine sample.  Sample codes 
and other pertinent information is written on adhesive labels affixed to the sample container, 
or directly on the sample container in some cases.  Sample documentation includes recording 
information in the field notebook (and on sampling forms if required), and completing chain-
of-custody documentation for sample storage and shipping. 
 
3.0  HEALTH AND SAFETY WARNINGS 
 
Field personnel should be aware of the health and safety precautions to be followed during 
any field event, and should be familiar with any project-specific hazards.  This may include 
review of project-specific health and safety plans, site-specific and/or organization-specific 
safety requirements and training. 
 
4.0  INTERFERENCES 
 
Some common problems with sample labeling and documentation might include the 
following: 
 

• Use of incorrect sample numbers; 
• Transcription errors during sample labeling or recording information in the field 

notebook; and 
• Duplication of sample numbers. 

 
These errors may be avoided by having an additional member of the sampling team check the 
labeling and documentation during the field event.  If one person is conducting the sampling 
event, information entered on the sample label and in the field notebook should be double-
checked for accuracy. 
 
5.0  PERSONNEL QUALIFICATIONS 
 
Labeling and documentation of samples should be conducted by personnel familiar with the 
project work plan and the proposed sample numbering scheme. 
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6.0  EQUIPMENT AND SUPPLIES 
 

• Sample ID tag or label; 
• Permanent marker; 
• Container seals; 
• Chain-of-custody form; 
• Sampling forms; and 
• Field notebook. 

 
7.0  PROCEDURE 
 

1. Determine appropriate sample number to be assigned to the sample.  Hydrometrics’ 
numbering convention is as follows: 

 
XXXX-YYMM-ZZZ 

 
where  XXXX=three- or four-letter project prefix; 
  YYMM=last two digits of year followed by month 

(e.g., 0407 for July 2004); 
ZZZ=sequential numbers, starting with 100. 
 

This convention may be modified as necessary; most Quality Assurance Project Plans 
(QAPPs) contain information on sample numbering to be used for a particular project.  
For some projects, sample numbers for each site to be sampled may be pre-assigned 
by Hydrometrics’ Data Quality Department, to facilitate sample entry into the project 
database. 

2. Fill out information on sample ID tag or label.  ID tags are typically serially 
numbered, and may be used for samples that are likely to be the subject of litigation, 
or as mandated by EPA, other agency, or work plan requirements.  Sample labels are 
similar to ID tags, but are not numbered.  

3. Waterproof permanent markers (such as Sharpie pens) should be used to complete 
sample ID tag or label information.  Information to be included on the sample ID tag 
or label must include: 

 
• Date and time (24-hour style, e.g. 1400 for 2:00 p.m.); 
• Unique sample number; 
• Sample processing and preservative (whether the sample has been field-

filtered, whether a preservative has been used, and the type of preservative); 
and 

• Sampling personnel names or initials. 
 

Optional information that may also be included on the sample label or tag as 
warranted could include the type of analysis requested, or whether the sample is a 
grab or composite.  In no case should a QC sample (blank, duplicate, or blind 

DRAFT



HSOP-29 
Rev. Date: 6/04 

  Page 5 of 6 
 

H:\ADMIN\HSOP\2004 New Hsops\HSOP-29.Doc\HLN\6/29/04\065 
  11/30/05\10:34 AM 
  

performance evaluation sample, used to evaluate lab performance with a standard of 
known concentration) be identified as such on the sample label.  QC samples are 
assigned sample numbers in the same manner as other samples. 

4. When multiple sample containers are used at the same site due to differing 
preservation requirements or additional volume requirements, the same sample 
numbers should be used on each container. 

5. Due to requirements for cooling samples and field conditions, sample containers 
often become wet.  If possible, it is advisable to place clear shipping tape over the 
label to ensure that it stays on the container.  In addition, some sample information 
may be written on the sample lid, to aid in sample identification should the label 
become separated from the container. 

6. If required by the project, signed and dated seals may be placed over the container lid 
to prevent opening without breaking the seal. 

7. Sample information is recorded in the field notebook, including the same information 
recorded on the sample label (date and time, sample number, etc.), as well as 
identifying information for the sampling site, and QC sample information (see HSOP-
31).  If desired, sampling forms may also be used to record sampling information. 

8. On large projects, with multiple field sampling activities occurring at the same time, 
multiple field notebooks may be used to document sampling activities.  Each 
notebook should clearly state in the initial entry what tasks will be recorded in the 
particular book. 

9. After collection and documentation, samples should be handled in accordance with 
standard chain-of-custody procedures (see HSOP-4). 

10. Any corrections made to sample labels, field notebooks, or chain-of-custody 
documentation should be made by crossing out the incorrect information with a single 
line, entering the correct information, and signing and dating the correction. 

 
8.0  DATA AND RECORDS MANAGEMENT 
 
Copies of all sample documentation, including field notebooks, sampling forms, and chain-
of-custody forms will be maintained in the project file.  Sampling crews are responsible for 
submitting this information to the Data Quality Department for filing at the completion of 
each sampling event. 
 
9.0  QUALITY CONTROL/QUALITY ASSURANCE 
 

• At the conclusion of the sampling event, field personnel should collate and review all 
sampling documentation materials for accuracy, prior to submitting the information to 
the Data Quality Department. 

• Sample codes and associated sampling sites will be cross-referenced during data 
review and validation procedures stipulated by the project work plan and QAPP. 

• Field samplers should ensure that complete documentation of samples has occurred 
prior to the close of sampling activities each day, by counting the number of samples 
collected and checking the field notebook for entries related to each sample. 
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10.0  REFERENCES 
 
Hydrometrics HSOP-4:  Chain-of-Custody Procedures, Packing, and Shipping Samples 
 
Hydrometrics HSOP-31:  Field Notebooks 
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STANDARD OPERATING PROCEDURE 
 

DECISION PROCESS FOR FIELD VARIANCES AND NONCONFORMANCES © 

HF-SOP-30 
 
 
 
1.0 PURPOSE 
 
This Standard Operating Procedure (SOP) outlines the process for: 

 Field variance recommendation, approval and documentation; and 
 Nonconformance identification, correction, prevention and documentation.  

 
Field variances are execution of field actions that are variances from existing procedures as 
outlined in the Project Work Plan and/or Quality Assurance Project Plan (QAPP).  These 
variances are adjustments to planned field actions that are driven by site conditions or necessary 
unanticipated circumstances.  Examples of field variances are adjustments to sampling locations 
because of access limitations or safety concerns, or changes in sampling frequency, intervals, or 
other aspects of sampling design because site conditions precluded the ability to collect samples 
in strict accordance to the program. 
 
Nonconformances are field actions that do not conform to established procedures for the project. 
 Nonconformance is not driven by site conditions, but typically consist of deviations from 
established procedures that are avoidable and/or correctable.  Examples of nonconformance are 
failure to prevent headspace in VOC samples per the sampling protocol, or incorrectly collecting 
or preserving samples per sampling protocol. 
 
This SOP outlines the typical procedures for: 

 Recommendation, approval and documentation of field variances; and 
 Identification, correction, prevention and documentation of nonconformances. 

 
2.0 KEY PERSONNEL 

• Project Manager 
• Regulatory Oversight Personnel (if applicable) 
• QA Manager/Officer 
• Field Manager or Field Team Leader 
• Field Team 
• Technical Staff/Project Personnel 

 
3.0 PROCEDURE 
 
Procedures for recommendation, approval and documentation of field variances are outlined on 
the flow diagram in Figure 1.  Procedures for identification, correction, prevention and 
documentation of Nonconformances are outlined on the flow diagram in Figure 2. 
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Project Manager: 
 Identify and discuss potential field variances with Field Manager and that may be encountered during 

execution of Project Work Plan and/or QAPP.  Outline decision process. 
Field Manager and/or Project Manager 
 Discuss potential field variances and procedures with Field Team and Relevant Technical Project Staff 

Site Conditions Encountered 
Causing Potential Field Variance
  

Field Manager 
Has this type of field variance 
and response been discussed with 
Project Manager? 

Field Manager 
 Discuss Conditions with 
Project Manager.  

Field Manager 
 Implement action in response 
to site conditions 
 Report variance per discussion 
with PM.  Report options 
include: 
 Verbal report 
 Borehole/well logs 
 Field books 
 Sample Forms 
 Technical Memorandum 
 Discuss and/or distribute 
Variance report to: 
 Project Manager 
 QA Manager 
 Technical Staff/Project 
Personnel 

Figure 1   
Field Variance Decision Procedure  

No 

Yes
Project Manager  
 Recommend/approve 
alternative action based on 
discussion and Work Plan 
and Project Objectives. 
 Report Variance to 
Regulatory Oversight in 
Monthly Report or verbally if 
conditions warrant. 
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Project Manager and QA Manager: 
 Identify and discuss potential Nonconformances that may be encountered during execution of Project 

Work Plan and/or QAPP with Field Manager and Field Team.  Outline decision process. 
 Review and/or Provide necessary training to ensure competence of field personnel to execute project 
 Provide On-site direction and oversight during project initiation and periodically during project 

execution. 
 Discuss potential Nonconformances and procedures with Field Team and Relevant Technical Project 

Staff 

Field Manager and Field Team 
 Review field procedures and SOPs prior to execution of project field activities. 
 Refer to and review SOPs during execution of field activities. 
 Field Manager oversight and Field Team peer review of field activities during execution. 

  

Project Manager  
 Recommend/approve 
Corrective Actions to 
remedy the 
nonconformance and 
Preventative Actions to 
avoid nonconformance in 
the future. 
 Notify Regulatory 
Oversight to solicit input 
as needed 

Field Manager 
 Implement corrective and 
preventative actions 
 Report corrective and preventative 
actions implemented.  Report 
options include: 
 Verbal report 
 Borehole/well logs 
 Field books 
 Sample Forms 
 Technical Memorandum 
 Discuss and/or distribute Variance 
report to: 
 Project Manager 
 QA Manager 
 Technical Staff/Project Personnel 

No 

Yes

Nonconformance Identified by 
Field Manager or Field Team 
peer review.

Nonconformance Identified by 
Project Manager Oversight. 

Nonconformance Identified 
by QA Manager oversight. 

Discuss Nonconformance 
with Project Manager 

QA Manager  
 Recommend Corrective 
Actions and Outline 
Preventative Actions for 
approval by Project 
Manager 

Project Manager  
 Approve/Modify 
Corrective and 
Preventative Actions 
 Notify Regulatory 
Oversight to solicit input 
as needed 

No
Discuss Nonconformance 
with QA Manager 

Field Manager 
Has this type of field 
nonconformance and potential 
responses been discussed with 
Project Manager or QA officer? 

Figure 2 
Nonconformance Decision Procedure 
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1.0  SCOPE AND APPLICATION 
 
HSOP-31 presents general guidance on recording field activities in a dedicated project 
notebook.  Field books are intended to provide sufficient data and observations to enable 
participants to reconstruct events that occurred during the implementation of the project.  In 
legal proceedings, field notes are typically admissible as evidence and subject to cross-
examination. 
 
2.0  SUMMARY OF METHOD 
 
Bound notebooks with sequentially numbered pages are used to record observations, 
sampling information, weather conditions, and other pertinent information during field 
activities.  Entries are made in permanent ink, and signed and dated at the bottom of each 
page.  Both original notebooks and copies of field notes are retained as part of the project 
file. 
 
3.0  HEALTH AND SAFETY WARNINGS 
 
Field personnel should be aware of the health and safety precautions to be followed during 
any field event, and should be familiar with any project-specific hazards.  This may include 
review of project-specific health and safety plans, site-specific and/or organization-specific 
safety requirements and training. 
 
4.0  INTERFERENCES 
 
The primary potential problem with recording information in field notebooks is dealing with 
incorrect entries.  In no case should erasures be made or information be obliterated or made 
illegible.  Errors should simply be crossed out with a single line, dated, and initialed by the 
person making the original entry. 
 
5.0  PERSONNEL QUALIFICATIONS 
 
No specific qualifications are necessary for recording information in field notebooks.  
Personnel should be familiar with the scope and objectives of the project in order to record 
more meaningful field observations. 
 
6.0  EQUIPMENT AND SUPPLIES 
 

• Bound notebook with water resistant, sequentially numbered pages 
• Pen (indelible ink) 

 
7.0  PROCEDURE 
 

1. New field notebooks should be labeled with the project title and number on the cover.  
Inside the front cover, write Hydrometrics’ address and phone number as contact 
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information, in case the notebook is lost.  Multiple field notebooks may be required 
for large or ongoing projects; these should be assigned sequential numbers or labeled 
on the cover with the inclusive dates of observations recorded in the notebook (e.g., 
Project X, May 2002 through May 2004). 

2. Notebook entries should begin on a fresh page for each day during a field event.  
While specific entry formats may vary with personal preference, the intent of the field 
notebook is to provide a daily record of significant events, observations, and 
measurements, as well as sampling information.  All entries should be accompanied 
by date and time.  Examples of information to be recorded in the field notebook 
includes: 

 
• Weather conditions; 
• Personnel on-site, including arrival and departure times and identities of 

visitors and observers; 
• Purpose of daily activities; 
• Site sketch maps; 
• Health and safety briefing information; 
• Field meter calibration information; 
• Identification and description of sampling sites (see HSOP-2);  and 
• Descriptions of photos taken; 
• Communication logs; 
• Documentation of deviation from methods; 
• Sampling instrument decontamination records. 

 
Sampling-specific information should include (see also HSOP-29): 

 
• Sample number, date, and time; 
• Site identifier; 
• Description of sample containers, preservation, and sample collection method; 
• Sample tag number (if applicable); 
• Field parameter measurements and water calibration (static water level, total 

well depth, pH, specific conductance, water temperature, turbidity, color, 
odor, etc.); and 

• Soil depth intervals and descriptions. 
 
This list is not meant to be exhaustive, and other pertinent information should also be 
recorded in the field notebook as determined by field personnel. 
 

3. The field notebook will be used to record communication with individuals on-site and 
on the phone that could result in a deviation from the SAP or that could impact the 
quality of the data being collected as part of the investigations. 
 

4. Observations and measurements should be recorded in indelible ink, at the time they 
are made. 
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5. If erroneous entries are recorded, corrections should be made by deleting incorrect 
information with a single line, and dating and initialing the deletion in the notebook.  
Do not erase or obliterate incorrect entries, or remove pages from the notebook. 

6. Blank and unused portions of notebook pages should be crossed out with a single 
line. 

7. At the conclusion of the field event, review notebook entries, sign and date each page 
(if not already done), and photocopy notebook pages for inclusion in the project file.  
Original notebooks may be maintained in the project file, or in the files of individual 
field personnel at the discretion of the project manager. 

 
8.0  DATA AND RECORDS MANAGEMENT 
 
Copies of field notes are retained in the project file.  Original field notebooks are maintained 
in the project file, or in the files of individual field personnel at the discretion of the project 
manager.  Completed (filled) notebooks should be placed in the project files or the Data 
Quality Department notebook library, at the discretion of the project manager.  Copies of 
field notebooks should be updated in project files at the end of each field event. 
 
9.0  QUALITY CONTROL/QUALITY ASSURANCE 
 
Standard procedure requires review of field notes by a person other than the person who 
recorded the field notes, prior to entering the information into the project files, to check for 
inaccurate, incomplete, or unclear entries, blank pages, or other problems with 
documentation.  Peer review of notebook entries should also be conducted at least once per 
day during field activities. 
 
10.0  REFERENCES 
 
Hydrometrics HSOP-2:  Determination, Identification, and Description of Field Sampling 

Sites 
 
Hydrometrics HSOP-29:  Labeling and Documentation of Samples 
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1.0  PURPOSE AND APPLICABILITY 
 
This Standard Operating Procedure (SOP) outlines Hydrometrics’ standard data review and 
data management policies and procedures.  These policies and procedures provide a general 
framework to guide the collection, analysis, technical review, and management of data 
obtained during an environmental investigation.  Although the required level of rigor will 
vary based on individual project goals and objectives, some provisions for assessment of data 
quality and data usability should be incorporated into all projects involving collection and 
analysis of environmental samples.  This SOP describes aspects of data review, validation, 
and management that are applicable throughout the full duration of a typical environmental 
investigation, from initial project planning through preparation and submittal of any final 
reports.  Note that project-specific requirements for data review, data validation, and data 
management are frequently detailed in project planning documents such as Work Plans, 
Sampling and Analysis Plans (SAPs), and/or Quality Assurance Project Plans (QAPPs).  The 
procedures outlined in this SOP are intended to function as a basis for development of 
project-specific requirements, and also to provide a fundamental set of review, validation, 
and management practices applicable to all environmental investigations. 
 
2.0  ORGANIZATION AND RESPONSIBILITY 
 
A QA manager is assigned to each individual project.  The QA manager has the primary 
responsibility of overseeing implementation of field activities and laboratory analysis, to 
ensure that requirements in the project planning documents (Work Plan, SAP, QAPP) are 
met.  These requirements may include specified field and laboratory methodologies, sample 
types and locations, data quality objectives, quality control sample types and frequencies, 
and data review, validation, and management procedures.  At the direction of the client or 
QA manager, periodic audits may be performed to evaluate project-specific QA/QC and data 
management procedures and to provide an avenue for corrective actions. 
 
The QA manager and project manager are responsible for assigning personnel to additional 
roles, including field team leaders and data quality review and management coordinators.  
Maintenance of complete and accurate field and laboratory documentation should be a focus 
of the QA team throughout the life of the project.  The integrity of the data is maintained 
throughout all transfers and manipulations between principal data handlers/users.  The flow 
of information is shown in Figure 1. 
 
3.0  DATA QUALITY OBJECTIVES 
 
Project-specific Data Quality Objectives (DQOs) should be developed during the project 
planning phase.  The DQO process is designed to ensure that the type, quantity and quality of 
data collected during the investigation are appropriate for the intended application (EPA, 
2006).  The DQO process sets the stage for development and implementation of the project 
work plan.   
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4.0  DATA REVIEW AND VALIDATION 
 
Data review and validation involve the evaluation of the completeness, correctness and 
conformance of a specific data set against requirements set forth in the project planning 
documents (EPA, 2002).  The level of review used for a particular data set will therefore 
depend on a comprehensive consideration of not only the intended end use and project 
objectives but also of project documentation requirements, QA/QC procedures, and inherent 
limitations in various sampling techniques and analytical methods.  These levels are fairly 
fluid and can be customized to meet project requests/requirements.  Table 1 lists 
Hydrometrics’ established validation levels and their applications.  Additionally, for any 
Montana Department of Environmental Quality CECRA site, the MDEQ’s Data Validation 
Guidelines will be performed and will take precedence over any inconsistencies with this 
SOP.  The MDEQ guidance document is located at http://deq.mt.gov/ 
StateSuperfund/PDFs/DataValidationReport.pdf. 
 

• Level I - Visual Validation - At this level the verification of completeness and 
accuracy of all sampling information takes place.  This includes the following: 
confirming all results (both field and lab); all parameters, units and measurement 
basis, as being correct; cross checking of field notes and forms; and the verification 
of flow calculations.  The results of this validation, at this level, are documented in a 
data review report memo.  This level of validation generally corresponds to “data 
verification” as discussed in EPA (2002). 

• Level II - Standard Validation - This level of validation encompasses the visual 
validation plus a more comprehensive review of all of the sampling information.  The 
additional review includes the following: an examination of both field and laboratory 
QC (any laboratory QC that is included within the analytical package) using 
validation criteria limits as specified in the USEPA Contract Laboratory Program 
National Functional Guidelines for Inorganic/Organic Data Review (EPA, 2010; 
2008); a survey of the achievement of the project data quality objectives; 
qualification of the data per project requirements; data evaluation; historic trend 
comparison and/or graphs; ion balance; and statistical comparisons.  The results of 
this validation, at this level, are documented in a comprehensive data review report. 

• Level III - (Contract Laboratory Program) CLP Validation - At this level of 
review, both the visual and standard validation tasks are performed.  Analytical data 
is characterized by rigorous QA/QC protocols and documentation.  Validation 
procedures utilize such documentation as necessary to support project needs.  
Additional review requirements are:  verification of the laboratory’s raw data and 
quality control for frequency; accuracy; completeness; and procedures as required by 
the criteria limits specified in the USEPA Contract Laboratory Program National 
Functional Guidelines for Inorganic/Organic Data Review. 

 
Performance criteria for the following sampling and analytical specific data quality 
indicators (DQIs) for the precision, accuracy, representativeness, completeness and 
comparability 
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TABLE 1.  VALIDATION LEVELS AND APPLICATIONS 

 
 

VALIDATION LEVELS 
 

 

APPLICATION 
 

Level I - Visual Validation • Verify Completeness and Accuracy of Input Data: 
 -  Results 
 -  Sampling Information 
 -  Parameters 
 -  Units 
 -  Measurement Basis 
 
• Cross Check Field Notes and Forms 
 
• Verify Flow Calculations 
 
• Report via Validation Memo 
 

Level II - Standard Validation • Visual Validation 
 
• Quality Control Review 
 -  Field Quality Control 
 -  Laboratory Batch Quality Control 
 
• Data Quality Objectives(DQO) Summary for  
        Precision, Accuracy, Representativeness 
        Comparability, Completeness (PARCC) 
 
• Qualify Data as per Project Requirements 
 
• Data Evaluation 
 -  Statistical Comparison 
 -  Ion Balance 
 -  Trend Comparison and Graphs 
 
• Report via Standard Comprehensive Data Review Report  
 

Level III - CLP Validation 
(EPA, 2010; 2008) 

• Visual 
 
• Standard 
 
• Quality Control Validation 
         -  Laboratory Quality Control 
         -  Field Quality Control 
 
• Verification with Raw Data 
 -  Frequency 
 -  Accuracy 
 -  Completeness 
 -  Procedure 
 
• Quality Data as per Project Requirements 
 
• Report via Standard Comprehensive Data Review Report 
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(PARCC) parameters are typically specified in the project SAP or QAPP.  Assessment of 
these non-direct measurements provides the basis for the evaluation of overall data quality. 
 
Precision Objective 

Precision is defined as a measure of reproducibility of replicate measurements, and is 
inversely related to the variability among the results obtained (e.g., highly variable results 
have low precision).  Precision of field duplicates is a measure of both field sampling 
variability and the laboratory analytical variability.  Precision will be assessed using field 
and laboratory duplicates, and laboratory matrix spike duplicates.  
 
Accuracy Objective 

Accuracy is the agreement between a measured value and a ‘true’ value.  Accuracy will be 
assessed using field trip blanks, field equipment/rinsate blanks, laboratory matrix spikes, 
laboratory control standards (LCS), laboratory method blanks, laboratory fortified blanks, 
and laboratory surrogate standard checks.   
 
Representativeness Objective 

Representativeness is the extent to which discrete measurements and testing accurately 
describe the environmental system.  Representative data are achieved through careful 
selection of sampling sites, and proper sampling and analytical procedures.  
 
Completeness Objective 

Completeness is achieved when the number of valid measurements is sufficient to 
satisfactorily address all-important issues about the site.  Completeness is assessed as the 
number of “valid” measurements.  A “valid” measurement is one in which the sample was 
properly collected and considered representative of the material sampled, and which was not 
rejected during the data quality review process.  Results qualified during the data quality 
review process as estimated will be considered valid measurements, unless extenuating 
circumstances or professional judgment indicate otherwise. 
 
Comparability Objective 

Comparability is the degree to which two or more data sets from the same site are generated 
using consistent procedures.  Inherent compositional differences aside, discrete data sets may 
differ as a result of non-random (biased) sampling, variability in sampling technique, and 
variations in methods of analysis.  To ensure comparability of data collected under the plan, 
the following actions will be implemented: 
 

1. Standard Operating Procedures (SOPs) will be employed for sampling and analytical 
activities, as appropriate; 

2. Field personnel will be thoroughly trained in sampling techniques; 
3.  Data results will be reported in standard units; 
4. Data qualifiers will be consistent for all project data; 
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5. All sampling sites will be accurately delineated and recorded (HSOP-2); and 
6. Analyses will be performed using EPA-accepted methods, as available and 

appropriate. 
 
5.0  DATA MANAGEMENT ACTIVITIES 
 
The process of collecting, analyzing, managing, tracking, evaluating, and reporting data 
involves many steps.  The data management system for a project should address 
documentation requirements, document control and storage, and reporting formats.  Figure 2 
gives an overview of typical data management activities. 
 
5.1 DOCUMENTATION 

All sampling and analytical related project documents, field notes, laboratory analyses and/or 
testing results, as well as supporting documentation, should be maintained as part of the data 
management records organized by sampling events in the project file.  Figure 3 outlines the 
flow of data documentation.  The types of documentation that may be part of the data 
management records are as follows. 
 
5.1.1 Field Sampling Documents 

Field sampling documents contain all pertinent information recorded in the field and/or 
associated with samples collected in the field they include: 
 

Calculated Flow Sheets Field Sampling Forms Transmittal Letter(s) 
Calibration Logs Shipping Records Pump Tests 
Parameter Lists Well Logs Sample Code List 
Site Maps Field Notebooks  

 
5.1.2 Laboratory Documents 

Laboratory documents contain all pertinent information relating to the handling, processing, 
and subsequent analysis of the samples.  Laboratory documents fall within the following 
categories: 
 

• Transmittal Records - allow for tracking of the samples, and aid in communication 
between the laboratory and the Hydrometrics QA/QC personnel. 

 
Cover Letter Parameter List 
Case Narrative Sample Login Records 
Chain of Custody Documents Sample Preservation Check 

 
• Hard Copy Data Deliverables - all deliverables received as part of the analytical 

package.  The amount and type are dependent on the level of analysis and may range 
from a summarization of results to complete CLP deliverables (e.g., raw instrument 
output, lab bench logs, etc.). 
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• Electronic Data Deliverables - allows for rapid transfer of laboratory data results 
into the specific client project database.  Electronic deliverables contain analytical 
results and associated quality control data.  Analytical results can be converted either 
into the Microsoft® FoxPro database program DataMan, developed by Hydrometrics, 
or data can be converted to other spreadsheet or database software. 

 
5.1.3 Data Management Records 

Data management records integrate client and project information with the field and 
laboratory data documentation for specific sampling events.  The data management files may 
contain the following information. 
 
A. Project specific client project information 

• Work Plan 
• Sampling and Analysis Plan (SAP) 
• Quality Assurance Project Plan (QAPP) 
• Site List 
• Map 
• Well Inventory 
• Project Detection Limits 
• Communications 
• Any Other Relevant Project Information 

 
B. Event specific files 

• Field Documentation 
• Laboratory Hard Copy Deliverables 
• Electronic Deliverables 
• Supporting Documentation 
• Retest Requests 
• Validation Reports 
• Correspondence 
• Communications 

 
5.2 DATA STORAGE 

Formats for handling data storage involve both electronic formats via the database system or 
spreadsheets, and physical hard copy files.  The finalized data records and documents are 
always unique.  A complete set of all project documents and data analyses will be stored in 
accordance with Hydrometrics’ records management procedures, and/or as stipulated in the 
project QAPP or Data Management Plan.  A set of project documents related to data or data 
analyses will also be stored at the originating Hydrometrics’ office along with associated 
electronic files.  All data documentation will be received by the Hydrometrics’ QA/QC data 
management department to be entered into the data management files as appropriate, to allow 
efficient retrieval of information. 
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5.3 DATA/DOCUMENT RETRIEVAL 

Retrieval of documents will be accomplished through the use of the data management filing 
system.  Project data are maintained in project information files, and sampling event files, as 
well as the client database.  Retrieval is quick and efficient with the use of these tools and 
can readily be provided in hard copy format and/or electronic format depending on client 
needs. 
 
5.4 EXTERNAL DOCUMENT SOURCES 

In order to maintain project information flow, it will be necessary to include any relevant 
project analytical/physical testing information generated by contractors or subcontractors.  
Analyses and documentation generated by external sources can be maintained in the data 
management system. 
 
5.5 REPORTING 

A schedule for reports will be established by the client and the project manager.  The 
reporting schedule and specific report formats and content are normally outlined in the 
project work plan or contract. 
 
Reports may include any of the following formats: 
 

• General Information Summary - summarizes overall activity of the project. 
• Status Report - updates the recipient as to the progress of specific activities. 
• Data Evaluation/Interpretive Reports - includes and elaborates on topics covered in 

the General Information Summary; additionally, these reports highlight and may 
attempt to explain any data anomalies or trends that have been noted. 

• Data Validation Reports - summarizes data quality in a formal report that is 
distributed both in-house and to external agencies. 

 
5.6 SYSTEMS AUDIT/CONTROL 

Database and electronic file security is controlled via network access limitations.  Only 
authorized personnel have access to create or revise data files based on assigned user rights.  
A change log form documents all changes to the DataMan database files.  Electronic data and 
document files are backed up daily.   
 
Periodic system audits, if required by the client or oversight agencies, may be performed on 
field collection activities, laboratories and the data management activities.  System audits are 
qualitative evaluations conducted for the purpose of determining compliance with the 
organizational and work element requirements for the specific client project activities.  
Performance will be assessed and non-compliance will be addressed and/or corrected.  The 
schedule and content of the audits will be dictated by the client and QA or project manager. 
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By signing this document, I acknowledge that I have reviewed and understand the hazards and 
mitigations associated with the Kerr-McGee Chemical Corp. – Soda Springs Plant Superfund 
Site (Soda Springs Site or Site) as described in this plan. I will follow all applicable safety 
policies and procedures while working on this Site. 
 
Print Name Signature Date 
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1 PURPOSE 
 

 

The purpose of this Site-Specific Health and Safety Plan (SSHASP) is to address the hazards and 
risks associated with the field data collection activities, facility demolition, Site remediation 
activities, and construction oversight at the Kerr-McGee Chemical Corp. (KMCC) - Soda 
Springs Plant Superfund Site (Soda Spring Site or Site) located at 1864 Highway 34, 
approximately 2 miles north of Soda Springs, Idaho.  This document identifies the site-specific 
mitigations and controls to eliminate or reduce recognized hazards and/or risks associated with 
these Site work activities.  The SSHASP includes all Pioneer Technical Services, Inc. (Pioneer) 
policies and procedures by reference to the Pioneer Corporate Health and Safety Plan (HASP) 
(Pioneer, 2016).  Section 10 of this document provides a table listing applicable Pioneer 
corporate health and safety programs, policies and procedures, which are incorporated by 
reference. 
 
This SSHASP also provides specific provisions and measures needed to comply with the 
Greenfield Environmental Multistate Trust, LLC, Trustee of the Multistate Environmental 
Response Trust (Multistate Trust) Health and Safety Plan for Kerr-McGee Chemical Superfund 
Site, Soda Springs, Idaho (GET, 2011) and incorporates all applicable provisions of this plan by 
reference. 

 

 

2 SCOPE OF WORK 
 

 

The Scope of Work (SOW) being conducted by Pioneer and Hydrometrics consists of 
completing all Site work activities as discussed in this section. Field work includes, but is not 
necessarily limited to, the following: 
 

• ERM survey: 
o Inspect buildings and identify regulated materials and potentially hazardous 

materials. 
o Identify, sample, and assess potential asbestos-containing materials (ACM). 
o Core building floors and collect subsurface soil samples for laboratory analyses. 
o Inspect buildings for potential Lead-based paint (LBP) and complete field x-ray 

fluorescence (XRF) analysis of suspected LBP. 
o Identify and sample other potential contaminated soils and residues at the Site as 

appropriate. 
• Identify existing water sources to the Site and investigate sufficiency for the demolition. 
• Collect Site survey data: 

o Field check existing control information. 
o Locate and survey all known utilities. 
o Evaluate location of utilities servicing any buildings not proposed for demolition 

against logistical requirements necessary for preservation or re-use. 
o Survey soil sample and coring locations. 
o Verify property corners and monument information. 
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•  Collect confirmation soil samples: 
o Survey soil sample and coring locations. 
o Collect soil samples for laboratory analysis. 

• Provide additional services to Multistate Trust as needed to address unexpected or 
undefinable project needs. 

• Complete oversight of construction and field activities completed by subcontractors. 
 
Pioneer’s subcontractor, Vaughn Smith Construction (VSC), will complete the following tasks: 
• Install new gas line: 

o Hydrovac excavating at the meter, tie-in location, and along the alignment of the 
new gas line as needed to verify the location of other existing utilities. 

o Trenching from the meter to near the existing Site access road. 
o Excavate at tie-in to the existing line running to the Main Office Building. 
o Bore from the trench, under the Site access road and parking area, to the 

excavation at the tie-in location.  The plan to bore under the road may be altered 
in the field based on the hydrovac excavation work and observation of the 
existing utilities systems. 

o Install a valve at the meter and a new gas line from the meter to the existing gas 
line running to the Main Office Building. 

o Install blind flanges on gas lines no longer in use. 
o Backfill the gas line in the trench and at the tie-in location. 
o Purge the new gas line, check for leaks, and make sure furnaces in the Main 

Office Building work. 
• Test Pitting: 

o Landfill areas 
o Calcine areas 
o Potential utility alignment areas 

• Building demolition preparations: 
o  Hydrovac utilities to verify locations and connections as needed to sufficiently 

understand the on-site utility network to complete energy isolation prior to Site 
demolition, and additional construction activities. 

o Water line investigation: 
 Hydrovac the connections at the manhole and along the water line network 

to verify any line locations assumptions. 
 Conduct a brief valve and fixture test at the Site to verify that the water 

supply to the Site can be completely shut off as anticipated. 
 Walk the proposed alignment for a new water line to the Main Office 

Building and record observations of obstructions or other issues based on 
the visual observations of the ground surface and adjust test pit locations 
and proposed alignment as needed. 

 Collect samples from the test pits along the proposed alignment to identify 
geotechnical issues and requirements to install the proposed new water 
line to the Main Office Building as a portion of the Site Demolition work 
planned in 2018. 

 Perform gradations and proctors on the samples collected to support the 
design of the new water line. 

• North LMO Building (Building #5) preparation for use by Haley & Aldrich to complete 
drilling activities in late March and April: 
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o Clean floors and building areas to prevent any cross contamination during work 
activities. 

o Rough close-in of the small office space/entry area in the southwest corner of the 
building. 

o Install water tank with pump and pressure tank/booster, utility sink, and 
miscellaneous rough-in plumbing. 

o Verify electrical status of current building circuits and add additional electrical 
outlets to service the anticipated equipment used by Haley & Aldrich. 

o Move the 5 small storage sheds on Site to near the North LMO building for use 
during the Site investigation, demolition, and other construction activities. 

 
Pioneer personnel will be on Site to oversee all work activities.  All Site personnel (Pioneer and 
subcontractors) will follow the safety policies and procedures described in this document. 

 

 

3 SITE LOCATION AND CHARACTERIZATION 
 

 

The Site is located north of and adjacent to the City of Soda Springs, Idaho (Figure 1) and 
comprises approximately 150 acres, of which 50 acres contain structures and facilities proposed 
for demolition (Figure 2).  The Site is located east of State Highway 34, approximately 3 miles 
north of the intersection with U.S. Highway 30.  The Monsanto Chemical Company Soda 
Springs, Idaho phosphate processing plant is located west of the Site along Highway 34.  Crop 
and rangeland are found on the north, east, and south sides. All Work will be completed on 
private lands owned by the Multistate Trust. 

 

 

4 REGULATORY REQUIREMENTS 
 

 

All tasks will be reviewed before completing the work to ensure compliance with applicable 
regulations. Occupational health and safety regulations require that all project personnel: 
 
1.   Eliminate health and safety risks to the extent is reasonably practicable; and 
2.   If it is not reasonably practicable to eliminate risks to health and safety, reduce those risks to 

the extent is reasonably practicable. 
 
Relevant regulations that will apply to this project as required by the Occupational Safety and 
Health Administration (OSHA) include 29 Code of Federal Regulation (CFR) 1904 Recording 
and Reporting Occupational Injuries and Illnesses, 29 CFR 1910 General Industry, and 29 CFR 
1926 Construction. 
 
Applicable Subparts for 29 CFR 1904 include, but are not limited to, the following: 
• Subpart A – Purpose (all sections). 
• Subpart B – Scope (all sections). 
• Subpart C – Recordkeeping Forms and Recording Criteria (all sections). 
• Subpart D – Other OSHA Injury and Illness Recordkeeping Requirements (all sections). 
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 1910.21  1910.22  1910.23  1910.24 
 1910.25  1910.26  1910.27  1910.30

 1926.20  1926.21  1926.23  1926.24  1926.25 
 1926.26  1926.27  1926.28  1926.29  1926.32
 1926.33  1926.34  1926.35  1926.35  

 1926.51  1926.52  1926.55  1926.56  1926.59 
 1926.62  1926.65      

• Subpart E – Reporting Fatality, Injury, and Illness Information to the Government (all 
sections). 

• Subpart F – Transition from the Former Rule (all sections). 
• Subpart G – Definitions (all sections). 
 
Applicable Subparts for 29 CFR 1910 include, but are not limited to, the following: 
• Subpart A – General (all sections). 
• Subpart D – Walking-Working Surfaces, the following sections: 

 

 
 

• Subpart E – Exit Routes and Emergency Planning (all sections). 
• Subpart G – Occupational Health and Environmental Control, section 1910.95. 
• Subpart H – Hazardous Materials, the following sections: 

 1910.106  1910.120 
• Subpart I – Personal Protective Equipment (all sections). 
• Subpart J – General Environmental Controls, the following sections: 

 1910.141  1910.144  1910.145  1910.147 
• Subpart K – Medical and First Aid (all sections). 
• Subpart L – Fire Protection, section 1910.157. 
• Subpart N – Material Handling and Storage, the following sections: 

 1910.176  1910.184 
• Subpart O – Machinery and Machine Guarding, the following sections: 

 1910.211  1910.212 
• Subpart P – Hand and Portable Powered Tools and Other Hand-Held Equipment (all 

sections). 
• Subpart S – Electrical (all sections). 
• Subpart Z – Toxic and Hazardous Substances, the following sections: 

 1910.1000  1910.1018  1910.1025  1910.1200 
 
Applicable Subparts for 29 CFR 1926 include, but are not limited to, the following: 
• Subpart A – General (all sections). 
• Subpart B – General Interpretations (all sections). 
• Subpart C – General Safety and Health Provisions, the following sections: 

 
 
 
 

• Subpart D – Occupational Health and Environmental Controls, the following sections: 
 

 
 

• Subpart E – Personal Protective and Life Saving Equipment (all sections). 
• Subpart F – Fire Protection and Prevention, the following sections: 

 1926.150  1926.151  1926.152  1926.154  1926.155 
• Subpart G – Signs, Signals, and Barricades (all sections). 
• Subpart H – Materials Handling, Storage, Use, and Disposal (all sections). 
• Subpart I – Tools Hand and Power, the following sections: 

 1926.300  1926.301  1926.302 
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• Subpart K – Electrical (all sections). 
• Subpart M – Fall Protection (all sections). 
• Subpart O – Motor Vehicles, Mechanized Equipment and Marine Operations, the following 

sections: 
 1926.600  1926.601  1926.602  1926.604 

• Subpart P – Excavations (all sections). 
• Subpart X – Stairways and Ladders (all sections). 
• Subpart Z – Toxic and Hazardous Substances, section 1926.1118. 
 
All work activities will be reviewed on an ongoing basis to ensure compliance with applicable 
regulations, to incorporate changes to the Pioneer corporate policies and procedures, to adapt to 
site conditions, and to apply new knowledge as appropriate. Additional safety measures will be 
developed and applied when required. 

 

 

5 SITE ROLES AND RESPONSIBILITIES 
 

 

5.1 Multistate Trust Project Manager 
 

 

Lars Peterson is the Multistate Trust Project Manager for the Soda Springs Site and is 
responsible for general oversight of the project, Site management activities, and ensuring flow of 
information between all Site contractors completing work on the Site.  The Multistate Trust 
Project Manager will communicate and coordinate all simultaneous operations (SIMOPS) with 
all relevant Contractor Project Managers/Coordinators.  The Contractor Project 
Managers/Coordinator are responsible for coordinating their work activities (whether completed 
by their company, or any of its subcontractors) as needed with the as needed Multistate Trust 
Project Manager.  The Multistate Trust Project Manager will involve and inform the Multistate 
Trust Portfolio Manager, Tasha Lewis, in all Site safety and project-related issues, as necessary. 

 

 

5.2 Contractor Project Manager/Coordinator 
 

 

The Contractor Project Manager/Coordinator for Pioneer is Joel Gerhart, P.E.  The Contractor 
Project Manager/Coordinator is responsible for coordinating Pioneer’s on-Site work activities 
with the Multistate Trust Project Manager.  The Contractor Project Manager/Coordinator is 
responsible for the SOW deliverables, meeting Multistate Trust expectations, and will provide 
necessary answers to facilitate field work and report and Contract Document production. 
 
The Contractor Project Manager/Coordinator for Hydrometrics is Mark Rhodes, P.E. 

 

 

5.3 Project Lead 
 

 

The Project Lead for this project is Thomas Brown, P.E.  The Project Lead will coordinate and 
direct the team to complete the work for this project and is responsible for project deliverables, 
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quality assurance, and communication between the Contractor Project Manager/Coordinator and 
Field Crew Leader. 

 

 

5.4 Field Crew Lead 
 

 

The Pioneer Field Crew Lead for this project is Ted Decker, Adam Klein, or an alternate 
designated by Pioneer.  The Hydrometrics Crew Lead for this project is Caitlin Walter, or an 
alternate designated by Hydrometrics.  The Field Crew Leader is responsible for coordinating 
work on the Site and confirming safe, responsible, and reliable delivery of all work activities 
performed by Pioneer, Hydrometrics,  and any subcontractors.  The Field Crew Lead is an on-site 
individual who has knowledge of all work activities being performed and coordinates with the 
safety and health support personnel to complete all safety-related requirements for this project. 

 

 

5.5 Safety and Health Manager 
 

 

The Safety and Health Manager for this project is Tara Schleeman, CSP.  The Safety and 
Health Manager will coordinate and enforce all aspects of the SSHASP for this project and will 
serve as a resource and in-house consultant on-Site safety and health matters.  Other Pioneer, 
Hydrometric, and subcontractor employees may provide additional safety and health support as 
needed throughout the project. 

 

 

5.6 Work Team 
 

 

The Pioneer and subcontractor work teams for this project will carry out the duties assigned by 
an authority to proper specifications. All team members will STOP WORK if any duty/task 
appears potentially unsafe.  Those working in the field will inspect the Site prior to commencing 
work and actively monitor the Site and its surroundings for changes that might affect the 
performance of the task. Also, personnel will report all allegations or occurrences of unsafe 
work, near misses, and any opportunities to improve unsafe work environments to the Field 
Crew Lead. DRAFT
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5.7 Site Organization 
 

 

The site organization for this project is as follows: 
 
 
 

Multistate Trust Project Manager 
Lars Peterson 

(480) 319-3638 
 

Portfolio Manager 
Tasha Lewis (602) 

312-6993 
 

Contractor Project Manager/Coordinator 
Pioneer Joel 

Gerhart (406) 
490-2530 

 
Hydrometrics 
Mark Rhodes 

(406) 431-1637 
 

Project Lead 
Pioneer 

Thomas Brown 
(406) 565-7171 

 
 
 

Field Crew Lead 
Pioneer 

Ted Decker (406) 490-2060 
Adam Klein (517) 899-4423 

Hydrometrics 
Caitlin Walter (509) 220-8729 

 
 
 

Safety and Health Manager 
Pioneer 

Tara Schleeman (406) 490-8272 
Patty Navarro (406) 570-9977 

 
 
 

Subcontractors 
 

Vaugh Smith Construction 
DeVaugh Smith (208) 317-7350 
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6 HAZARD ASSESSMENT AND CONTROLS 
 

 

The following general safety requirements apply to all work at the Site at all times.  All Pioneer, 
Hydrometrics, subcontractors, other Site personnel, and Site visitors shall comply will the 
following: 
 

• Individuals shall wear hard hats, high-visibility safety vests, safety-toe shoes, appropriate 
gloves, long-sleeved shirts, and safety glasses with side shields. 

• Individuals shall not operate cellular phones while driving, including on trips to and from 
the Site. 

• Individuals shall observe a maximum speed limit of 15 miles per hour (mph) when 
driving on site roads. 

• Individuals shall wear safety belts at all times when driving or riding in a vehicle or 
operating equipment, including on trips to and from the Site. 

• First aid kits and fire extinguishers are required in all field vehicles and equipment. 
• No drugs, alcohol, or firearms are allowed on Site or in vehicles. 
• No eating or drinking is allowed in the work area(s). 

 
Pioneer will complete a Work Risk Assessment (WRA) and an Activity Hazard Assessment 
(AHA) for all project activities prior to starting work. 
 
Pioneer personnel will review WRAs with all applicable on-site personnel prior to starting work. 
Pioneer’s initial WRA for this project is included in Appendix A.  Personnel will complete an 
on-site review and revise the project’s WRA before starting work at the Site.  The WRA will be 
revised as needed throughout the project to include newly-identified hazards and controls as 
needed. 
 
All personnel working on Site will be trained and competent on the tasks they will perform.  In 
addition, all personnel will understand the SOW and tasks to be performed (Section 2).  If 
workers are unclear on the SOW or new tasks arise, work will stop until all members of the work 
force can verify understanding and the WRA is revised as needed. 
 
The following paragraphs discuss the site-specific hazards and mitigation measures associated 
with the work activities discussed in Section 2 of this document. 

 

 

6.1 Biological Hazards 
 

 

Biological hazards include human behavior, wildlife, plants, and insects. Personnel might be 
exposed to wildlife, such as snakes, birds, deer, and mice while working on Site.  Spiders and 
insects such as ticks, bees, and hornets might also be encountered.  Workers will avoid contact 
with wildlife, as needed, by leaving the area and/or getting in vehicles until animals are no longer 
present. 
 
Workers are aware of the signs and symptoms of exposure to plants and insect bites, such as 
redness and swelling.  First aid kits are available in field vehicles to treat minor bites and stings. 
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Personnel will report all bites and stings to the Field Crew Lead and the Safety and Health 
Manager.  Personnel with allergies will notify the Field Crew Lead to ensure necessary first aid 
kits are available at the site and to provide proper treatment in the event of a bite or sting. 
 
Pigeon/bird droppings may be encountered in several buildings on Site. When possible, 
personnel will avoid walking in areas where droppings are present.  In addition, personnel will 
take caution to generate dust when accessing buildings.  If necessary area will be cleaned with 
bleach solution prior to working. 

 

 

6.2 Chemical and Mineral Hazards 
 

 

Personnel might be exposed to heavy metals via impacted soil including, but not limited to, the 
following: 
 
• Copper. 
• Nickel. 
• Titanium. 
• Cobalt. 
• Molybdenum. 
• Vanadium. 
• Radium 226/228. 
• Uranium-234, 235,238. 
 
Potential exposure pathways for these metals include dermal contact, inhalation, and ingestion. 
Asbestos could also be present within abandoned buildings’ floor tiles and/or insulation and 
soils.  Potential exposure pathway for asbestos is via inhalation.  Normal wear with age will 
dislodge fibers and allow them to become airborne.  Secondary exposure to settled dust from 
previous disturbance, contaminating clothing, tracked dust, etc. is also a potential inhalation 
exposure pathway.  Personnel will wear personal protective equipment (PPE) as outlined in 
Section 7.4 of this SSHASP.  In addition, water will be used to suppress dust during excavation, 
soil sampling, and cleaning activities, and personnel will stand upwind to prevent inhalation of 
dust.  If dust is visible after wetting, personnel will wear respirators, as required.  Workers will 
practice proper personal hygiene techniques (i.e., wash hands before eating/drinking and eating 
in designated areas) while working on the Site. Respirators will be administered and used in 
accordance with the respiratory protection procedures outlined in the Pioneer Corporate HASP 
(Pioneer, 2016). 
 
Work will be suspended during high-wind conditions that produce large amounts of visible dust. 
If contact with skin and/or eyes does occur, flush the skin and/or eyes with water. 
 
Personnel could be exposed to carbon monoxide (CO) while working near equipment or idling 
vehicles.  Carbon monoxide is a colorless, tasteless, and odorless gas that mixes evenly with air. 
It is produced anytime a carbon-based fuel such as diesel, gasoline, propane, or oil burns. 
Carbon monoxide can build up in enclosed and semi-enclosed areas, including test pits.  Idling 
vehicles and equipment can produce CO.  During project activities, minimize the time sitting in 
idling vehicles.  If you are in an idling vehicle for long periods of time, open a window to 
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increase ventilation.  During test pit excavation, the operator will turn the engine off when 
possible to prevent accumulation of CO in test pits.  Early signs and symptoms of exposure to 
CO include irritated eyes, headache, nausea, weakness, and dizziness.  If these symptoms are 
experienced, move to fresh air and seek medical attention if necessary. 
 
Exposure to diesel and gasoline can occur while refueling vehicles and equipment.  Exposure to 
diesel can also occur when igniting waste materials.  Inadvertent exposure to diesel and gasoline 
via inhalation and/or skin contact can result in adverse health effects and skin irritation.  To 
avoid exposure, personnel will fill vehicles/equipment with gasoline or diesel only in well- 
ventilated areas, stand up wind while fueling, and minimize splash hazards so skin contact does 
not occur. If skin contact does occur, flush affected area with water. 
 
Exposure to hydraulic fluids/fuels can occur when working around equipment due to equipment 
malfunction/failure.  The primary route of exposure to hydraulic fluids/fuels is skin/eye contact 
and puncturing of the skin due to pressurized fluids.  Contact with hydraulic fluids/fuels can 
cause personal injuries, including skin and eye irritation, and injection injuries if hydraulic 
fluids/fuels penetrate the skin.  Operators will inspect equipment and document inspections daily 
before use. Equipment operators will replace/repair all faulty equipment before starting work. 
When inspecting equipment, personnel will wear work gloves to prevent possible exposures to 
hydraulic fluids. If a spill occurs during work, immediately stop all activities.  Equipment 
owner/operator will perform cleanup of all spills and spill kits will be readily available on Site. 
Ground personnel will maintain a 20-foot buffer zone around active heavy equipment to prevent 
exposure in the event of a spill.  If exposure occurs, thoroughly wash area with water. 
 
Personnel installing the new gas line could be exposed to natural gas via inhalation resulting in 
adverse health effects.  Excavations and trenches will be inspected prior to entering using a 4-gas 
meter and work will not be completed if high concentrations are detected by the meter. 
 
All personnel will follow the hazard communication procedures as outlined in the Pioneer 
Corporate HASP (Pioneer, 2016) at all times.  Safety Data Sheets (SDSs) are located on 
Pioneer’s Employee webpage and relevant ones are on Site in the Main Office Building. 

 

 

6.3 Gravitational Hazards 
 

 

Personnel may encounter or need to walk on uneven terrain and in slippery/muddy/standing 
water conditions.  As a result, slips, trips, and/or falls could occur resulting in bodily injuries. 
Workers will wear approved safety-toed work boots with good traction and ankle support.  In 
addition, personnel will plan their path, and avoid steep, rugged, and/or muddy terrain when 
possible. 
 
Personnel might be exposed to suspended loads during installation of the new gas line and 
demolition activities.  Serious personal injuries can result if exposed to falling materials and 
equipment masts.  Personnel will be vigilant to surroundings while inside buildings and/or 
operating equipment.  Ground personnel will not walk/work under suspended loads and will 
maintain a 20-foot buffer zone around operating equipment. 
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Personnel could be working at heights due to paint or asbestos sampling.  Professionals shall not 
use ladders that are unsafe structurally.  Ladders shall be stabilized by setting bottom on firm 
foundation and stabilized by a second individual. A man-lift or scissor shall be used for heights 
over 10-feet. Personnel will follow the working at heights procedures as outlined in the Pioneer 
Corporate HASP (Pioneer, 2016) when applicable. 
 
Personnel walking/working near the hydrovac operations could trip with the equipment hoses 
and potholes resulting in falls and personal injuries. Personnel will walk cautiously, plan their 
path, avoid tripping hazards, walk around equipment, hoses and potholes, and not step over 
them. They will also wear boots with good traction and ankle support. Operator will delineate the 
work areas with traffic candles, safety fences, and/or caution tape, if potholes are left open and as 
needed. 
 
During excavation work, personnel could fall in the excavation resulting in serious personal 
injuries. To prevent falls, ground personnel will stay at least 6 feet back from the edge of the 
open excavation. When necessary, personnel will install a warning line with ropes or caution 
tape.  This warning line will be placed 6 feet back from the edge of the open excavation. 
 
Personnel accessing test pits to collect soil samples could be exposed to cave-ins that could cause 
serious personal injuries or death. If a test pit is 4 feet deep, the excavator will build a structural 
ramp to access/exit the test pit.  Personnel will not enter test pits that are deeper than 5 feet.  If 
the test pit is deeper than 5 feet, personnel will collect soil samples from the equipment bucket 
once it has been placed on the ground and the equipment is powered down.  If personnel need to 
enter a test pit that is 5 feet or deeper, sloping techniques will be used following the established 
procedures for trenching, excavation, and ground disturbance as outlined in the Pioneer HASP 
(Pioneer, 2016). 
 
Spoil piles from the excavation activities will be kept at least 2 feet from the edge of the 
excavation to minimize the possibility of sloughing.  All excavations left opened will be guarded 
by installing barricades, using plastic safety fencing, or flagging the excavation with a 
combination of rope and visible markers.  When applicable, personnel will follow the established 
procedures for trenching, excavation, and ground disturbance as outlined in the Pioneer HASP 
(Pioneer, 2016). 

 

 

6.4 Motion Hazards 
 

 

Personnel will interact with public traffic when entering and exiting the Site and could encounter 
heavy equipment traffic from the on-site contractor within active work areas.  As a result, vehicle 
incidents could occur.  Personnel required to drive on Site will be trained in defensive driving 
techniques. In addition, personnel coming on Site will be required to check in with the Field 
Crew Leader to determine traffic patterns and/or restricted areas. 
 
Personnel might be required to drive off-road on sloped, bumpy, and slick terrain to access work 
areas. Vehicles could become stuck and/or slide off access roads resulting in injury and/or 
property damage.  Personnel will drive slowly and, if vehicle is equipped with 4-wheel drive, 
personnel will use it when driving in slick muddy conditions to minimize potential of getting 
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stuck.  If vehicles do become stuck, personnel will revise the WRA to include hazards and 
controls associated with extracting the vehicle. 
 
Personnel might be required to handle, lift, and position equipment and tools which could result 
in muscle and back strains.  Personnel will use safe lifting techniques when lifting equipment and 
tools.  Examples of safe lifting techniques include the following: 
 

• Lift with legs and not with back. 
• Warm up the lower back with standing back bend. 
• Stand with feet-shoulder width apart. 
• Bend with the knees. 
• Keep the load close to the body. 
• Keep the head up while lifting with legs. 
• Use two people to lift, if necessary. 

 
In addition, personnel should take breaks when experiencing symptoms of muscle fatigue, such 
as sore/burning muscles. 
 
When performing work activities, personnel may need to bend, squat, and kneel.  These motions 
could result in personal injuries such as muscle/back strains. To avoid this, personnel should 
stretch prior to starting work and take breaks when necessary. 
 
Pinch points from hand tools and equipment can cause hand injuries.  Personnel will be mindful 
of hand placement and will use work gloves.  Personnel will inspect hand tool and equipment 
prior to each use. 
 
Personnel could be struck by cuttings/flying debris during hydrovac and excavation activities 
resulting in serious personal injuries.  Operator will place vacuum over the hole to prevent flying 
debris and will wear PPE listed under Section 7.4. Non-essential personnel will maintain a 20- 
foot buffer zone around equipment. 
 
When working around heavy equipment, ground personnel could be struck by and/or caught- 
between machinery resulting in serious bodily injuries or death.  Ground personnel will be aware 
of their surroundings, watch out for moving equipment, and establish communication and eye 
contact with equipment operator before entering the work area and approaching equipment.  The 
operator will stop the equipment before ground personnel enter the work area.  Ground personnel 
will maintain a 20-foot buffer zone around active heavy equipment. 
 
An active railroad intersection exists at the main Site entrance.  All workers will observe traffic 
laws and controls at the railroad crossings.  Personnel will stop, look, and listen before crossing 
the track.  Personnel will stop when railroad crossing lights are flashing or when crossing arms 
are lowered. 

DRAFT



KMCC - Soda Springs Plant Superfund Site Rev. 2 
Field Data Collection Activities, Facility Demolition, Site Remediation Activities, and Construction Oversight SSHASP

13 

6.5 Radiological Hazards 
 

 

Personnel might be exposed to ultraviolet (UV) radiation from the sun.  The hazards associated 
with UV radiation are burns and eye and skin damage.  All personnel should use sun-screen with 
high sun-protection factor (SPF) greater than 15. Also, personnel working on site will wear 
long-sleeve shirts, long pants, and sun visors, as appropriate. Personnel will wear safety glasses 
with tinted lenses and UV protection, if necessary. 
 
Low level Naturally Occurring Radioactive Materials (NORMs) could be on Site in the form of 
radium 226/228 and/or uranium-234, 235,238.  Levels are expected to be nonexistent or low 
based on history of the operations. Non-the-less a sweep of the Site will be made using a Geiger 
counter. 

 

 

6.6 Thermal Hazards 
 

 

Personnel will follow established procedures for working in cold and hot environments as 
outlined in the Pioneer Corporate HASP (Pioneer, 2016), when applicable.  Many of the 
buildings at the Site provide working space away from wind and outside elements, and the office 
building can be used for periodic breaks. 
 
Exposure to cold weather conditions could result in frostbite, hypothermia, or other cold-related 
injuries.  Frostbite occurs when body tissue freezes from exposure to cold conditions. 
Superficial frostbite is characterized by white, waxy, or grayish-yellow patches on the affected 
areas. The skin feels cold and numb. Treat superficial frostbite by taking the victim inside 
immediately.  Remove any constrictive clothing items and jewelry that could impair circulation. 
Immediately seek medical attention. Deep frostbite usually affects the feet or hands and is 
characterized by waxy, pale, solid skin, and blister may appear.  Treat deep frostbite by moving 
the victim indoors and immediately seek medical attention. Hypothermia occurs when the 
body's temperature drops below 95 degrees Fahrenheit.  Symptoms include change in mental 
status, uncontrollable shivering, cool abdomen, and a low core body temperature.  Severe 
hypothermia may produce rigid muscles, dark and puffy skin, irregular heart and respiratory 
rates, and unconsciousness.  Treat hypothermia by protecting the victim from further heat loss 
and replace wet clothing with dry clothing.  Seek immediate medical attention. 
 
Personnel may also be exposed to hot weather conditions, which could lead to heat-related 
illness, such as heat cramps, heat rash, heat syncope (fainting as a result of heat exposure), and 
heat exhaustion.  The risk of heat-related illness can be reduced by observing precautions to 
avoid overheating and dehydration. Personnel will wear layers of light loose-fitting clothing, 
which allow perspiration to evaporate and the body to cool. Personnel need to drink plenty of 
liquids to replace fluids lost from sweating.  Personnel may also use an air-conditioned vehicle or 
the office building to take breaks and to cool down, if needed. 
 
Driving and/or parking vehicles on dry grass/vegetation could cause grass fires resulting in 
personal injury or property damage.  Personnel will only drive on designated roads and will not 
park in areas of dry/dead vegetation. Personnel will also monitor the Department of Natural 
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Resources and Conservation (DNRC) website and follow all applicable fire restrictions as 
warranted based on fire danger or restrictions. 

 

 

6.7 Pressure Hazards 
 

 

Personnel could be exposed to pressurized hydraulic hoses when working around heavy 
equipment and the coring tools.  Hydraulic hoses could burst resulting in inadvertent contact 
with hydraulic fluid or being struck by the hose. Employees will maintain a 20-foot buffer zone 
when equipment is operating, unless they are the equipment operator running the equipment. 
Personnel will wear personal protective equipment as outlined in Section 7.4 of this SSHASP. 
Equipment will be inspected at least daily or more often as needed prior to use. 
 
Excessive noise levels from heavy equipment and/or tools in active work areas might result in 
hearing damage.  Equipment operators will use hearing protection (i.e., ear plugs), if needed. 
Ground personnel will maintain a 20-foot buffer zone around loud equipment and will get in 
field vehicle to reduce noise exposure when needed.  If ground personnel are required to work 
closely with equipment, they will wear hearing protection.  Hearing protection will be 
administered and used in accordance with the hearing protection policies and procedures 
identified in the Pioneer Corporate HASP (Pioneer, 2016). 

 
 
 

6.8 Electrical Hazards 
During the installation of the new gas line and related work activities, personnel could be 
exposed to pressurized gas lines.  Release of gas could result in serious personal injuries and 
property damage.  All work activities will be conducted by a licensed and registered 
underground utility installation company. The Intermountain Gas Company has shut off the 
supply of gas to the Site. Before starting work, the existing gas lines will be tested to determine 
the presence of possible residual gas in the lines. All work activities will be conducted following 
the U.S. Department of Transportation regulations for gas line work and per the Intermountain 
Gas Company General Conditions and Standard Practices for Construction of Natural Gas 
Facilities (IGC, 1999). 
 
Underground utilities are present on Site.  Machinery contact with underground utilities can 
result in serious personal injuries and property damage.  Pioneer’s subcontractor (i.e., equipment 
operator) will request and coordinate a utility locate of the work area.  Pioneer Field Crew Lead 
and subcontractor will ensure that all underground utilities listed on applicable locate tickets are 
located and marked prior to starting work.  Work will not proceed if any of the listed 
underground utilities are not marked, if the location of underground utilities is not marked 
clearly, or if there are discrepancies with the markings.  All personnel will exercise caution to 
avoid and prevent damage to any buried utilities in the area. When applicable, personnel will 
follow established underground utility procedures as outlined in the Pioneer Corporate HASP 
(Pioneer, 2016). 
 
Equipment contact with overhead power lines could result in serious personal injuries and/or 
property damage.  If work is conducted near overhead power lines, operators will follow the 
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required minimum radial clearance distances and the established procedures for overhead 
utilities as outlined in the Pioneer Corporate HASP (Pioneer, 2016). 
 
Personnel will verify the electrical status of current building circuits and add additional electrical 
outlets.  Improper installation and contact with energized electrical lines could result in serious 
personal injuries and property damage.  A certified electrician will conduct all electrical work 
associated with this task.  When necessary, personnel will lock and tag the electrical system to 
perform the work safety.  Personnel will follow the established procedures for energy isolation as 
outlined in the Pioneer Corporate HASP (Pioneer, 2016). 
 
Personnel might use generators while performing project activities.  Generators pose a risk of 
shock and electrocution, especially if they are operated in wet conditions. Personnel will use 
generators in accordance with manufacturer’s recommendations.  If personnel must use a 
generator under wet conditions, protect the generator from moisture to help avoid 
shock/electrocution hazard.  Do not operate the generator indoors or near openings to any 
building that can be occupied to minimize CO hazard.  The generator will be equipped with a 
Ground Fault Circuit Interrupter (GFCI) and will be operated under an open, canopy-like 
structure on a dry surface where water cannot reach, puddle or drain under it. Personnel will dry 
hands, if wet, before touching the generator.  Appliances will be connected to the generator using 
heavy-duty extension cords that are specifically designed for outdoor use. The wattage rating for 
each cord shall exceed the total wattage of all combined appliances connected to it. Extension 
cords that are long enough to allow the generator to be placed outdoors and away from windows, 
doors, and vents will be used.  Check that the entire length of each cord is free of cuts and 
without exposed wires. Check that the plug has all three prongs.  Protect the cord from getting 
pinched if it passes through a window or doorway. Troubleshooting and maintaining generators 
will be performed by qualified electricians. 
 
Exposure to lightning is possible, and personnel will follow the 30-30 rule to minimize risk of 
shock/electrocution.  The 30-30 rule involves the following: 
 

 Once lightning is seen, count the number of seconds until thunder is heard. 
 If thunder is heard in 30 seconds or less, stop work and go indoors/take shelter. 
 Do not return to outside activity until 30 minutes after hearing the last thunder. 

 
 
 

7 SITE-SPECIFIC REQUIREMENTS/PROCEDURES 
 

 

7.1 40-Hour HAZWOPER Training 
 

 

All field employees shall have completed the OSHA 40-Hour HAZWOPER Training in 
accordance with Federal OSHA Regulation 29 CFR 1920.120(e) and be current with their 8-hour 
annual refresher course. 

DRAFT



KMCC - Soda Springs Plant Superfund Site Rev. 2 
Field Data Collection Activities, Facility Demolition, Site Remediation Activities, and Construction Oversight SSHASP

16 

7.2 Daily Toolbox Meeting 
 

 

Pioneer will carry out daily toolbox meetings attended by all workforce members.  All project 
personnel must understand the scope of work and the hazards and risks identified for that day’s 
activities.  Additional training and instruction will be provided whenever needed. Toolbox 
meetings will include all members involved in the daily activity and will be documented on the 
forms provided.  Applicable WRAs/AHA will be reviewed during the daily toolbox meetings 
and updated and modified as needed. 
 
Blank copies of daily toolbox meeting record forms are provided in Appendix B.  Pioneer will 
keep completed daily toolbox meeting record forms on Site and in the project files. 

 

 

7.3 Communication 
 

 

No conditions are expected that would render verbal communications difficult or impossible. 
Hand held radios may be used on site at the discretion of the field team.  Employees shall not use 
cellular phones while driving/operating equipment and must ensure they are pulled over to a safe 
stopping place and stopped prior to using them. 

 

 

7.4 Personal Protective Equipment 
 

 

Personal Protective Equipment (PPE) for the Soda Springs Site shall be Level D, unless 
otherwise noted on WRAs, SOPs, or other subsequent Site documentation.  Level D PPE 
includes high-visibility vest/clothing, safety glasses with side shields, hard hat, long pants, long- 
sleeve work shirt, gloves, and safety-toed work boots.  Respirators will be used when sampling 
for asbestos if needed.  Tyvek suits will be worn when collecting soil samples in the asbestos 
landfill area. 

 

 

7.5 Simultaneous Operations (SIMOPS) 
 

 

Potential Simultaneous Operations (SIMOPS) for the Soda Springs Site during this project 
include structural analyses, surveying, and water sampling by other contractors.  The Field Crew 
Lead will coordinate SIMOPS on Site through the Project Lead.  The SIMOPS will be discussed 
and documented during daily toolbox meetings. 

 

 

7.6 Site Work Zones and Traffic Control 
 

 

Public access points will be used to access work areas.  The work areas and access points are 
shown on Figure 2.  Decontamination of equipment, if needed, will take place on Site and the 
decontamination area will be established during pre-work meetings.  All decontamination will 
take place prior to leaving the Site. The support zone will also be established at the pre-work 
meetings. 
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8 SECURITY 
 

 

Personnel must be aware of the potential for interaction with the public or other contractors and 
workers who sometimes utilize the area.  A check in/out point of contact will be established 
during the pre-work meetings.  Pioneer personnel will lock all gates and doors when the facility 
is not in use and during non-operating hours. 

 

 

9 SITE-SPECIFIC EMERGENCY RESPONSE PLAN 
 

 

In order to address the most likely emergency response situations at the Soda Springs Site, such 
as injury and/or fire, personnel shall be knowledgeable of Pioneer’s Emergency Response Plan 
and be able to carry out support activities outlined therein.  The Emergency Response Plan is 
described in the following paragraphs. 

 

 

9.1 Emergency Procedure for Accident/Injury 
 

 

In case of a serious accident or emergency involving activities addressed under this SSHASP, 
follow the procedure listed below: 
 
1.   Cease Work in the Vicinity: Notify employees in the immediate area to stop work and, if 

applicable, evacuate the area.  Notify the person-in-charge of the emergency. Stabilize and 
lockout equipment, if feasible. 

 
2.   Assess the Situation: Make sure the scene is safe to enter before further assessing the 

accident.  If conditions are unsafe to enter, do not put yourself or others in danger.  Do not 
move the injured person(s) as this can lead to more severe injuries. 

 
3.   Call 911: Information to give dispatcher includes the following: 
 

• Explain the nature of the emergency; 
• Give accurate information on the severity and urgency of the situation; 
• Give clear information on where the accident occurred and the quickest route to get there; 
• If hazardous materials or substances are involved, inform dispatcher of them; and 
• When necessary, make follow-up contact with emergency services personnel to provide 

added information and coordinate response to any injuries of care or service providers. 
 
4.   Escort: Assign someone to escort emergency personnel to the scene of the accident. 
 
5.   Make Additional Emergency Contacts: Continue calling in the order listed below until you 

obtain direct voice contact. 

DRAFT



KMCC - Soda Springs Plant Superfund Site Rev. 2 
Field Data Collection Activities, Facility Demolition, Site Remediation Activities, and Construction Oversight SSHASP

18 

 

Personnel Office Mobile Other 
Lars Peterson – Multistate Trust N/A (480) 319-3638 N/A 
Tasha Lewis – Multistate Trust N/A (602) 312-6993 N/A 
Mark Rhodes – Hydrometrics N/A (406) 431-1637 N/A 
Joel Gerhart – Pioneer (406) 723-1892 (406) 490-2530 (406) 442-0877
Thomas Brown – Pioneer (406) 723-1946 (406) 565-7171 N/A 
Ted Decker – Pioneer (406) 457-8252 (406) 490-2060 N/A 
Adam Klein – Pioneer N/A (517) 899-4423 N/A 
Caitlin Walter - Hydrometrics N/A (509) 220-8729 N/A 
Tara Schleeman – Pioneer (406) 497-8026 (406) 490-8272 (406) 533-0913
Patty Navarro – Pioneer N/A (406) 570-9977 N/A 

 
 
 

9.2 Emergency Hospital Routes 

Hospital name, address and phone number: 

Caribou Memorial Hospital 
300 South 3rd St W 
Soda Springs, ID 83276 
(208) 547-3341 

 
A map illustrating the route to the nearest hospital is provided as Figure 3 of this SSHASP. 

 

 

9.3 Evacuation Procedures 
 

 

Unless stated otherwise, the muster points will be at the main entrance gate along State Highway 
34. 

 

10 CORPORATE HEALTH AND SAFETY PLAN LINKAGE 
 

 

This section identifies which of the Health and Safety Programs, Policies and Procedures are 
directly included in this SSHASP and those that are addressed by reference in the Pioneer 
Corporate HASP (Pioneer, 2016). 

 
 

HSSE Program 
Incorporated by 

Reference 

Support 
Document 
Included in 
SSHASP 

 
N/A 

 
 
What is Included? 

 
Topic 

 

       Health and Safety Programs, Policies, and 
Procedures 

Confined Space Program         

Decontamination Procedures        Site specific 

Driving Safety Program         
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HSSE Program 
Incorporated by 

Reference 

Support 
Document 
Included in 
SSHASP 

 
N/A 

 
 
What is Included? 

 
Topic 

 

Drug, Alcohol, and Weapons Policy         

Electrical Hazards Program        Site specific 

Energy Isolation (LOTO) Program         

Emergency Response Program        Site specific 

Environmental Drilling Program         

Ergonomics Program         

Fitness for Duty Program         

Hand and Power Tools Program         

Hazard Communication Program        Site specific 

Hazardous Plants and Animals        Site specific 

Hearing Conservation Program         

Heat/Cold Stress        Site specific 

Heavy Equipment Program         

Hot Work Program         

Incident Reporting and Investigation Program        Site specific 

Industrial Hygiene Program         

Job Zone Control and Traffic Management 
Program 

      Site specific 

Management of Change Program         

Material Handling and Storage Program         

Medical Case Management Program         

Overhead Utilities Program         

Personal Protective Equipment Program        Site specific 

Risk Assessment, Hazard identification and 
Hazard Control Program 

      WRA 

Site Visitor Program        Site specific 

Stop Work Program        Site specific 

Subcontractor Management Policy         

Toolbox Meetings Program        Site specific 

Trenching, Excavation, and Ground Disturbance 

Program 

       

Working Alone Program         

Working at Heights Program         

Training Program         

WRA: Work Risk Assessment 
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Job Risk Assessment 
This tool is to be used for pre-project planning. 

 

Date Assessment Completed:     02/12/2018 Name of Assessment Leader: Tara Schleeman and Patty Navarro Risk Assessment No.:  Multistate Trust, Soda Springs, ID 02-12-18 
Location:  Kerr McGee Chemical Corp. - Soda Springs Plant Superfund Site 
Greenfield Environmental Multistate Trust 
Soda Springs, ID 

Project Description: Site investigation and data collection; surveying; install new gas line; hydrovac utilities; digging test pits; and clean and prepare North LMO building. Definitions: 
 

Job:       A general activity, including several different tasks when working on a 
project. 

Task:     One of potentially several specific actions that occur as part of the 
processes to complete an overall job. 

Hazard:  The potential for an uncontrolled release of, or unwanted contact with 
a biological or an energy source. 

Name(s) of Competent Risk Assessor(s) conducting initial site visit that is participating in this Risk Assessment: Joel Gerhart 

Name(s) of Risk Assessment Team Member(s) that will be on the job site:  Ted Decker, Lauri Duensing, Tara Schleeman, Murray Strong, Dan Wilson, Adam Klein, Thomas Brown 

Name(s) of any other Risk Assessment Team Members: Patty Navarro If SIMOP, Name Person in Charge: Ted Decker, Lauri Duensing, Tara Schleeman, Murray Strong, Dan Wilson, Adam Klein, Thomas Brown. 

 

 
Work Plan 

 

 
 

Sequence of Job Steps/Observations 
List the jobs required to complete the project scope in the 

sequence they are carried out. 

 
Are any tools 

or heavy 
equipment 
needed for 
this job? 

 
 

If YES, What 
Type of Tools 

or 
Equipment? 

 
 

Is this a 
SIMOP? 

 
 
 

If YES, 
Include in 
Mitigation 

Plan. 

 
Do any of the Golden 

Rules of Safety apply to 
any task involved in this 

job step? 

 
 
 

If YES, Which of 
the 8? 

 

 
 

Which of the 8 
energy or 

biological root 
sources could 

possibly be 
involved in this 

job? 

What would be the result of exposure to a biological or energy source(?e.g., Bites, Slips, 

trips, falls, exposures,  electrocution, injury, death, etc.);  and 

 
How, where, or when could an uncontrolled release or unwanted contact with a biological or 
energy source occur? 
 

 
 
Note: Humans are biological sources, and their physical abilities, competency, and training 
should also be considered here. 

Environmental 
Impacts 

 

 
Could there be a 

release to the air, soil 
or water, and or, will a 
waste be generated? 

If YES, What? 

 
Pre-Mitigation Risk Evaluation 

 
Permit(s) Required? 

 
 
 
 

If YES, 
What kind? 

Energy / Biological / Waste Management Plan 

 
Elimination, Substitution, Isolation, Engineering and Administrative Controls, PPE 

Hierarchy of Controls    -    Risk control measures 
 
 

List control measures required to eliminate, control, or protect against unwanted contact with an uncontrolled 
biological or energy source to minimize the risk of injury or environmental Impact. 

 
 

Who is responsible for 
Hazard Mitigation? 

 
 

Write the name of the 
person responsible to 
implement the control 
measure identified. 

 
Post-Mitigation Risk Evaluation 

 
Frequency 

 
Consequence 

 
Likelihood 

 
Risk Score 

 
Frequency 

 
Consequence 

 
Likelihood 

 
Risk Score 

 

 
 
 
 
1.  Driving to and from site. 

Yes 
 
 
 

 
Vehicle 

 
 
 

 
No 

Yes 
Driving Safety 

 
Motion 

Chemical 
Biological 

Gravity 
Thermal 
Pressure 

Motion - Bodily injury or possibly death could occur while driving to and from site, 
due to bad driving conditions (ice, low visibility, driving into the sun, night time 
driving), distraction or fatigue. Possible interaction with railroad traffic.  Collision 
while backing up causing injury or property damage. Chemical - Dust generation and 
gasoline while refueling vehicles could cause adverse short-term health effects. 
Chemical cross contamination due to dirt on boots being transferred into vehicle or 
other areas. Biological - Injury or death could occur due to operator error, other 
drivers, animals on the highway, or insects on the windshieldG. ravity - Bodily injury 
from falls when entering and exiting the vehicle.Thermal - Exposure to both heat/cold
stresses and dehydration from the climate while in vehicles could cause injury or 
adverse health effects. Pressure - exposure to tire pressure in event of tire blowout. 

Yes 
 
 

Release of 
gas, oil, 

antifreeze or 
other 

vehicular 
fluid. 
Cross 

contamination 
of soil 

 
 
 

Continuous 
Exposure 

 
 
 

Very Serious 
Consequence 

 
 
 

Unusual but 
possible 

 
 
 

Very High 
Risk 

No Motion - Wear seatbelts, practice defensive driving techniques, no use of cell phones or eating whi 
driving. Do not drive in icy hazardous conditions - postpone work. Obey speed limit. Do not drive i
sick or fatigued. Obey traffic controls at railroad crossings. Do not operate vehicle in poor visibility
conditions such as blizzards or dust storms. Perform vehicle inspections and clean headlights and 
windshield before driving. Awareness of changing road conditions due to road closures or 
construction. Chemical - Limiting exposure near or around idle vehicles.  Keep window rolled up 
while driving and in dust conditions. Biological - Be aware of other drivers.  Practice defensive 
driving techniques. Gravity - Maintain 3-points of contact when entering vehicle, be aware of 
ground conditions and slippery surfaces. Thermal - Make sure vehicle heater/air conditioning are 
operating correctly. Pressure - Inspect vehicle tires for bulging prior to driving. 
Risk Control Action Plan: 
1.  Car pool whenever possible 
2.  Limit driving to daylight hours when possible 
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2.  Driving on site. 

Yes 
 
 
 
 
 

Vehicle 

 
 
 
 
 

No 

Yes 
Driving Safety 

 
Motion 

Chemical 
Biological 

Gravity 
Thermal 
Pressure 

Motion - Bodily injury or possibly death could occur while driving on site.  Entering 
and exiting vehicle, icy road conditions, movement from other vehicles and/or 
equipment. Possible interaction with other traffic.  Collision while backing up causing 
injury or property damage. Possible injury from vehicle getting stuck in mud, or 
driving too fast on bumpy  roads. Chemical - Dust generation could cause adverse 
short term health effects   Cross contamination due to contaminated soil on boots. 
Biological - Interaction with people who may be onsite.  Also insect bites could cause 
allergic reaction or driver distraction and injury while driving. Gravity - Bodily 
injury from falls when entering and exiting the vehicle.Thermal - Exposure to both 
heat/cold stresses and dehydration from the climate while in vehicles could cause 
injury or adverse health effects. Pressure - Exposure to tire pressure in the event of 
tire blowout. 

Yes 
 
 
 
 

Release of 
gas, oil, 

antifreeze or 
other 

vehicular 
fluid. 

 
 
 
 

Continuous 
Exposure 

 
 
 
 

Very Serious 
Consequence 

 
 
 
 

Unusual but 
possible 

 
 
 
 

Very High 
Risk 

No Motion - Wear seatbelts, practice defensive driving techniques, no use of cell phones,  no eating 
while driving, use caution (4-WD) in muddy conditions - postpone work.  Follow Subcontractor's 
traffic control plan and know the traffic pattern. Identify and  use safe pull-offs. Use spotter when 
backing up and turning around, if possible.  Do not operate vehicle in poor visibility conditions suc 
as dust storms. Perform vehicle inspections. Stay on roads and designated turnaround areas . Obey 
speed limits and traffic signage posted on site. Keep windows, headlights and mirrors clean. 
Maintain a safe distance from haul trucks and heavy equipment.Chemical - Limiting exposure near 
or around idle vehicles.  Keep window rolled up while driving at all times. Follow proper 
decontamination procedures.Biological - Do not park in tall dry grass that could catch fire.  Fire 
extinguishers are available and will be in vehicles.  Be aware of other construction workers. Practic
defensive driving techniques.  Honk horn before backing to prevent injury to construction workers. 
Keep window rolled up while driving at all times to prevent distraction from insects bites Wear 
proper PPE to protect against exposure. Gravity - Maintain 3-points of contact when 
entering vehicle, be aware of ground conditions and slippery surfaces.Thermal - Make sure 
vehicle heater/air conditioning are operating correctly.  Pressure - Inspect vehicle tires prior to 
driving for bulging. 
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3.  Walking on site. 

Yes 
 

 
 
 
 
 

Camera 

 

 
 
 
 
 

No 

No  
Motion 

Chemical 
Radiation 
Electrical 
Biological 
Thermal 
Gravity 

Motion - Walking through/on debris, uneven terrain, and/or muddy surfaces could 
cause slips and trips. Personnel could be struck by/caught between equipment when 
walking on the site. Walking while carrying tools and equipment could cause loss of 
balance and falling. Walking long distances in wet rubber boots could cause blisters. 
Wind could cause injury from blowing objects and loss of balance.Chemical - 
Adverse health effects from potential exposure to contaminated soils, vapors and dust 
from vehicles and site conditions.  Radiation - Exposure to sunlight on site could 
cause sunburns.  Electrical - Electrocution or injury from lighting strike/storm or 
from exposure to old wiring. Biological -  On-site plants, small and large animals, and 
insects (including ticks) could cause physical injury or death and bites/skin irritation. 
Hornets nests and ant hills could be on the site. Gravity - Injuries from falls resulting 
from slips and trips when walking on uneven terrain can result in bodily injuries. 
Thermal - Exposure to both heat/cold stresses, wind and dehydration from the climate
and working outdoors in required PPE could cause injury or adverse health effects. 
Cold stress could occur from getting wet in cold weather. 

No 
 
 
 
 
 

Continuous 
Exposure 

 
 
 
 
 

Very Serious 
Consequence 

 
 
 
 
 

Unusual but 
possible 

 
 
 

 
Very High 

Risk 

No Motion/Gravity - Wear boots that have proper fit and support as required.  Apply first aid at first 
sign of blisters. Dry boots daily. Be aware of surroundings and footing at all times. Do not talk on 
cell phones while walking. Watch out for slopes, rocks, holes, slippery spots and areas of deep mud
Establish eye contact with equipment operator before approaching heavy equipment.  When 
possible, maintain a 20-foot buffer zone around heavy equipment.Chemical - If potential waste 
material is noticed, avoid contact with soil. Boots and tools will be decontaminated properly when 
leaving site. Use good hygiene, clean hands before eating.  Thoroughly wash hands in potable wate 
when available. Limit exposure near or around  idle vehicles and remain in open to air areas.  Stay 
up wind when possible.  Radiation - All personnel will wear required PPE and sunscreen, when 
necessary. Electrical -  If there is visible lightning, stop work until storm passes and lightning has 
not been seen for 30 minutes.Biological - Know the signs and symptoms of exposure to plants and 
insects bites.  Wear proper PPE to protect against exposure. Thermal - Dress appropriately for 
weather, wear wind resistant clothing in windy conditions, maintain proper hydration, seek shelter 
a vehicle in extreme hot or cold conditions, follow established procedure for working in cold/hot 
temperature extremes as outlined in the SSHASP. Always carry a cell phone or radio to maintain 
contact if help is needed. Work trucks will be equipped with a first aid kit and fire extinguisher. 
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4.  Data Collection. 

Yes 
 
 
 
 
 
 
 
 
 
Sampling 
equipment, 
Coring 
equipment, 
Ladder, Man- 
lift. 

 
 
 
 
 
 
 
 

No 

No  
Motion 

Chemical 
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Gravity 
Thermal 

Motion - Walking on or through debris, on uneven terrain and/or muddy surfaces 
could cause slips and trips. Personnel could be struck by equipment when walking on 
site. Debris could cause tripping hazards. Walking in deep mud while carrying tools 
and equipment could cause loss of balance and falling. Walking long distances in wet 
rubber boots could cause blisters. Wind could cause injury from blowing objects and 
loss of balance.  Improper lifting of equipment when loading/unloading from/into 
vehicle and carrying equipment on site can result in muscle/back injuries.Chemical - 
Adverse health effects from potential exposure to contaminated soils and/or asbestos 
during materials sampling, vapors and dust from vehicles and site conditions. 
Radiation - Exposure to sunlight on site could cause sunburns.  Exposure to radiation 
wastes can result in adverse health effect. Electrical -  Electrocution or injury from 
lighting strike/storm and contact with exposed wiring.Biological -  On-site plants, 
small and large animals, and insects could cause physical injury or death and bites/ski 
irritation. Hornets nests and ant hills could be on site. Gravity - Injuries from falls 
resulting from slips and trips when walking on uneven terrain can result in bodily 
injuries.  Falls could occur from ladders during inspection of insulation and paint. 
Dropping equipment on foot can result in injuries.  Material falling from ceilings and 
coring equipment masts.Thermal - Exposure to both heat/cold stresses, wind and 
dehydration from the climate and working outdoors in required PPE could cause injur 
or adverse health effects. Cold stress could occur from getting wet in cold weather. 
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Risk 

No Motion/Gravity - Wear boots that have proper fit and support as required.  Apply first aid at first 
sign of blisters. Dry boots daily. Be aware of surroundings and footing at all times. Do not talk on 
cell phones while walking. Watch out for debris, exposed wires, slopes, rocks, holes, slippery spots 
and areas of deep mud.  Establish eye contact with equipment operator before approaching heavy 
equipment.  Be vigilant around coring equipment.  Use proper lifting techniques when 
lifting/carrying nuclear gauge.  For example, lift with legs and not with back, avoid twisting body 
while lifting, and get a good grip. Make sure ladders are placed on stable surface and held by secon 
individual, prior to ascending.  Use a scissor-lift or man-lift for any heights over 6-feetC. hemical - 
If potential waste material or exposed insulation (i.e. asbestos) is noticed, avoid contact.  Personnel 
will wear nitrile gloves during materials sampling.  Face-masks and eye protection shall be used 
when sampling for asbestos. Boots and tools will be decontaminated properly when leaving site. 
Use good hygiene, clean hands before eating.  Thoroughly wash hands in potable water when 
available. Limit exposure near or around  idle vehicles and remain in open to air areas.  Stay up 
wind when possible. Vent equipment to outside of buildings.Radiation - All personnel will wear 
required PPE and sunscreen, when necessary.Electrical -  If there is visible lightning, stop work 
until storm passes and lightning has not been seen for 30 minutes.Biological -  If large animals are 
encountered, leave the area and return to the vehicle until animals leave.  Know the signs and 
symptoms of exposure to plants and insects bites. Wear proper PPE to protect against exposure. 
Thermal - Dress appropriately for weather, wear wind resistant clothing in windy conditions, 
maintain proper hydration, seek shelter in a vehicle in extreme hot or cold conditions, follow 
established procedure for working in cold/hot temperature extremes as outlined in the SSHASP. 
Always carry a cell phone or radio to maintain contact if help is needed. Work trucks will be 
equipped with a first aid kit and fire extinguisher. 
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Job Risk Assessment 
This tool is to be used for pre-project planning. 

 

 

 
 
 
 
 
 
5.  Surveying. 

Yes 
 
 
 
 
 
 
Surveying 
equipment 

 
 
 
 
 

 
No 

No  
Motion 

Chemical 
Radiation 
Electrical 
Biological 

Gravity 
Thermal 

Motion - Walking on site on uneven terrain, muddy surfaces could cause slips and 
trips. Personnel could be struck by equipment when walking on site.  Debris could 
cause tripping hazards.  Walking in mud while carrying tools and equipment could 
cause loss of balance and falling. Walking long distances in wet rubber boots could 
cause blisters. Wind could cause injury from blowing objects and loss of balance. 
Reaching, positioning, and repetitive motion from using survey equipment in tight 
areas or various terrain could cause muscle/back strains. Chemical - Adverse health 
effects from potential exposure to contaminated soils, asbestos, and vapors and dust 
from vehicles and site conditions.  Inhalation of paint fumes when marking survey 
marks could result in adverse health effects such as headaches/dizzinessR. adiation - 
Exposure to sunlight on site could cause sunburns. Electrical -  Electrocution or 
injury from lighting strike/storm. Biological -  On site plants, small and large animals, 
and insects could cause physical injury or death and bites/skin irritation. Hornets nests
and ant hills could be on site. Gravity - Injuries from falls resulting from slips and 
trips when walking on uneven terrain and slopes can result in bodily injuries.Thermal
- Exposure to both heat/cold stresses, wind and dehydration from the climate and 
working outdoors in required PPE could cause injury or adverse health effects.  Cold 
stress could occur from getting wet in cold weather. 

No 

 
 
 
 
 

Continuous 
Exposure 

 
 
 
 
 

Very Serious 
Consequence 

 
 
 
 
 

Unusual but 
possible 

 
 
 
 
 

Very High 
Risk 

No Motion/Gravity - Wear boots that have proper fit and support as required.  Apply first aid at first 
sign of blisters. Dry boots daily. Be aware of surroundings and footing at all times. Do not talk on 
cell phones while walking. Watch out for debris, wire, rocks, holes, slippery spots and areas of dee 
mud.  Establish eye contact with equipment operator before approaching equipment.  Remain 
vigilant around coring equipment.  Maintain normal and balanced body position when reaching and
positioning survey equipment.Chemical - If potential waste material or exposed insulation is noticed
avoid contact. Boots and tools will be decontaminated properly when leaving site. Use goo hygiene
clean hands before eating.  Thoroughly wash hands in potable water when available. Limit exposure
near or around  idle vehicles and remain in open to air areas.  Stay up wind from paint being 
sprayed. Radiation - All personnel will wear required PPE and sunscreen, when necessary. 
Electrical -  If there is visible lightning, stop work until storm passes and lightning has not been see
for 30 minutes. Biological - If large animals are encountered, leave the area and return to the vehicle
until animals leave. Know the signs and symptoms of exposure to plants and insects bites. Wear 
proper PPE to protect against exposure. Check each crew member at the end of the day for ticks. 
Thermal - Dress appropriately for weather, wear wind resistant clothing in windy conditions 
maintain proper hydration, seek shelter in a vehicle in extreme hot or cold conditions, follow 
established procedure for working in cold/hot temperature extremes as outlined in the SSHASP. 
Always carry a cell phone or radio to maintain contact if help is needed. Work trucks will be 
equipped with a first aid kit and fire extinguisher. 
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6. Install new gas line and hydrovac 
utilities. 
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Vehicle, 
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support 
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Motion 
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Thermal 
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Motion - Walking through/on debris, uneven terrain, and/or muddy surfaces, could 
cause slips and trips. Personnel could be struck by/caught between equipment when 
walking on the site. Walking while carrying tools and equipment could cause loss of 
balance and falling. During hydrovac, excavation, and boring operations, personnel 
could be struck by cutting/flying debris.  Chemical - Adverse health effects from 
potential exposure to contaminated soils, vapors and dust from vehicles, equipment 
and site conditions. Exposure to diesel, gasoline, and hydraulic fluids from equipment.
Personnel could also be exposed to natural gas via inhalation. Radiation - Exposure 
to sunlight on site could cause sunburns. Electrical -  Electrocution or injury from 
lighting strike/storm or from exposure to old wiring. Equipment contact with 
underground and/or overhead utilities can result in serious personal injuries and 
property damage. Biological -  On-site plants, small and large animals, and insects 
(including ticks) could cause physical injury or death and bites/skin irritation. Hornets 
nests and ant hills could be on the site. Gravity - Injuries from falls resulting from slip
and trips when walking on uneven terrain can result in bodily injuries. Personnel 
walking/working near the hydrovac operations could trip with the equipment hoses an 
potholes resulting in falls and personal injuries. During trenching and excavation wor 
personnel could fall in the trench/excavation resulting in serious personal injuries. 
Serious personal injuries can result if exposed to falling materials from suspended 
loads. Thermal - Exposure to both heat/cold stresses, wind and dehydration from the 
climate and working outdoors in required PPE could cause injury or adverse health 
effects.  Cold stress could occur from getting wet in cold weather.  Potential for fire if 
residual gas in present in existing lines. Pressure - Pressurized hydraulic hoses could 
burst resulting in inadvertent contact with hydraulic fluid or being struck by the hoses.
Personnel could also be exposed to elevated noise levels when operating/working near
hydrovac and excavation equipment. Release of pressurized natural gas could result in
serious personal injuries and property damage. 
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Minimal Risk 

No Motion/Gravity - Wear boots that have proper fit and support as required. Be aware of surrounding
and footing at all times. Watch out for slopes, rocks, holes, slippery spots and areas o deep mud. 
Establish eye contact with equipment operator before approaching heavy equipment. When possible
maintain a 20-foot buffer zone around heavy equipment. Operator will place vacuum over the hole 
to prevent flying debris during hydrovac operations. All personnel will wear Level D PPE. 
Personnel will avoid tripping hazards, walk around equipment, hoses and potholes, and not step ove
them. Operator will delineate the work areas with traffic candles, safety fences, and/or caution tape,
if potholes are left open and as needed. To prevent falls, ground personnel will stay at least 6 feet 
back from the edge of the open excavation. When necessary, personnel will install a warning line 
with ropes or caution tape. This warning line will be placed 6 feet back from the edge of the open 
excavation.  Spoil piles from the excavation activities will be kept at least 2 fe from the edge of the 
excavation to minimize the possibility of sloughing. All excavations left opene will be guarded by 
installing barricades, using plastic safety fencing, or flagging the excavation wit a combination of 
rope and visible markers. Boring work will follow all DOT regulations.  Personne will not stand 
under suspended loads. Chemical - If potential waste material is noticed, avoid contact with soil. 
Boots and tools will be decontaminated properly when leaving site. Use good hygiene, clean hands 
before eating. Thoroughly wash hands in potable water when available. Limit exposure near or 
around idle vehicles and remain in open to air areas. Stay up wind when possible. Avoid contact 
with diesel and gasoline. Fuel vehicles/equipment in well-ventilated areas. Inspect hydraulic lines 
and equipment daily before use. Personnel will carry a 4-gas meter and will stop work and evacuate
the area if high concentrations are detected by the meter.Radiation - All personnel will wear 
required PPE and sunscreen, when necessary. Electrical -  If there is visible lightning, stop work 
until storm passes and lightning has not been seen for 30 minutes. Personnel will follow the 
underground and overhead utilities procedures as outlined in the SSHASP. Biological - Know the 
signs and symptoms of exposure to plants and insects bites.  Wear proper PPE to protect against 
exposure. Thermal - Dress appropriately for weather, wear wind resistant clothing in windy 
conditions, maintain proper hydration, seek shelter in a vehicle in extreme hot or cold conditions, 
follow established procedure for working in cold/hot temperature extremes as outlined in the 
SSHASP. Always carry a cell phone or radio to maintain contact if help is needed. Work trucks wil
be equipped with a first aid kit and fire extinguisher.  Verify to gas present with gas meter and 
follow DOT and gas company natural gas standard practices. Pressure - equipment operators will 
inspect hydraulic lines and equipment daily before starting work. Personnel will wea hearing 
protection as outlined in the SSHASP. All work activities will be conducted by a licensed and 
registered underground utility installation company. The gas utility company has shut off the supply
of gas to the Site. Before starting work, the existing gas lines will be tested to determine the 
presence of possible residual gas in the lines. All work activities will be conducted following the 
U.S. Department of Transportation regulations for gas line work. 
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Motion - Walking through/on debris, uneven terrain, and/or muddy surfaces, could 
cause slips and trips. Personnel could be struck by/caught between equipment when 
walking on the site. Walking while carrying tools and equipment could cause loss of 
balance and falling. During hydrovac and excavation operations, personnel could be 
struck by cutting/flying debris.Chemical - Adverse health effects from potential 
exposure to calcine tailings, contaminated soils, vapors and dust from vehicles, 
equipment and site conditions. Exposure to diesel, gasoline, and hydraulic fluids from 
equipment. Radiation - Exposure to sunlight on site could cause sunburns. Electrical
-  Electrocution or injury from lighting strike/storm or from exposure to old wiring. 
Equipment contact with underground and/or overhead utilities can result in serious 
personal injuries and property damage. Biological -  On-site plants, small and large 
animals, and insects (including ticks) could cause physical injury or death and 
bites/skin irritation. Hornets nests and ant hills could be on the site. Gravity - Injuries 
from falls resulting from slips and trips when walking on uneven terrain can result in 
bodily injuries. Personnel walking/working near the hydrovac operations could trip 
with the equipment hoses and potholes resulting in falls and personal injuries. During 
treching and excavation work, personnel could fall in the trench/excavation resulting i 
serious personal injuries. Serious personal injuries can result if exposed to falling 
materials from suspended loads. Personnel accessing test pits to collect soil samples 
could be exposed to cave-ins that could cause serious personal injuries or death. 
Thermal - Exposure to both heat/cold stresses, wind and dehydration from the climate
and working outdoors in required PPE could cause injury or adverse health effects. 
Cold stress could occur from getting wet in cold weather.Pressure - Pressurized 
hydraulic hoses could burst resulting in inadvertent contact with hydraulic fluid or 
being struck by the hoses. Personnel could also be exposed to elevated noise levels 
when operating/working near hydrovac and excavation equipment. 
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No Motion/Gravity - Wear boots that have proper fit and support as required. Be aware of surrounding
and footing at all times. Watch out for slopes, rocks, holes, slippery spots and areas o deep mud. 
Establish eye contact with equipment operator before approaching heavy equipment. When possible
maintain a 20-foot buffer zone around heavy equipment. Operator will place vacuum over the hole 
to prevent flying debris during hydrovac operations. All personnel will wear Level D PPE. 
Personnel will avoid tripping hazards, walk around equipment, hoses and potholes, and not step ove
them. Operator will delineate the work areas with traffic candles, safety fences, and/or caution tape,
if potholes are left open and as needed. To prevent falls, ground personnel will stay at least 6 feet 
back from the edge of the open excavation. When necessary, personnel will install a warning line 
with ropes or caution tape. This warning line will be placed 6 feet back from the edge of the open 
trench/excavation.  Spoil piles from trenching and excavation activities will be kept at least 2 feet 
from the edge of the trench/excavation to minimize the possibility of sloughing. All 
trenches/excavations left opened will be guarded by installing barricades, using plastic safety 
fencing, or flagging the trench/excavation with a combination of rope and visible markers. Personn 
will not stand under suspended loads. If a test pit is 4 feet deep, the excavator will build a structural
ramp to access/exit the test pit. Personnel will not enter test pits that are deeper than 5 feet. If the tes
pit is deeper than 5 feet, personnel will collect soil samples from the equipment bucket once it 
has been placed on the ground and the equipment is powered down. If personnel need to enter a test
pit that is 5 feet or deeper, sloping techniques will be used as outlined in the SSHASPC. hemical - 
If potential waste material is noticed, avoid contact with soil. Boots and tools will be 
decontaminated properly when leaving site. Use good hygiene, clean hands before eating. 
Thoroughly wash hands in potable water when available. Limit exposure near or around idle 
vehicles and remain in open to air areas. Stay up wind when possible. During test pit excavation, th 
operator will turn the engine off when possible to prevent accumulation of carbon monoxide in test 
pits. Avoid contact with diesel and gasoline. Fuel vehicles/equipment in well-ventilated areas. 
Inspect hydraulic lines and equipment daily before use.Radiation - All personnel will wear required
PPE and sunscreen, when necessary.Electrical -  If there is visible lightning, stop work until storm 
passes and lightning has not been seen for 30 minutes. Personnel will follow the underground and 
overhead utilities procedures as outlined in the SSHASP. Biological - Know the signs and 
symptoms of exposure to plants and insects bites.  Wear proper PPE to protect against exposure. 
Thermal - Dress appropriately for weather, wear wind resistant clothing in windy conditions, 
maintain proper hydration, seek shelter in a vehicle in extreme hot or cold conditions, follow 
established procedure for working in cold/hot temperature extremes as outlined in the SSHASP. 
Always carry a cell phone or radio to maintain contact if help is needed. Work trucks will be 
equipped with a first aid kit and fire extinguisher.Pressure - equipment operators will inspect 
hydraulic lines and equipment daily before starting work. Personnel will wear hearing protection as 
outlined in the SSHASP. 
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Job Risk Assessment 
This tool is to be used for pre-project planning. 

 

 

 
 
 
 
 
 
8. Clean and prepare North LMO 
building. 

Yes 
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No 

No  
Motion 

Chemical 
Radiation 
Electrical 
Biological 
Thermal 
Gravity 

Motion - Walking through/on debris, uneven terrain, and/or muddy surfaces, could 
cause slips and trips. Walking while carrying tools and equipment could cause loss of 
balance and falling. Hand injuries can result from exposure to pinch points from 
hand/powered tools. Chemical - Adverse health effects from potential exposure to 
contaminated soils, vapors and dust from site conditions and cleaning operations. 
Adverse health effects from inhalation of PVC primer and glue.Radiation - Exposure 
to sunlight on site could cause sunburns. Electrical -  Electrocution or injury from 
lighting strike/storm or from exposure to old wiring. Personnel will verify the electric 
status of current building circuits and add additional electrical outlets. Improper 
installation and contact with energized electrical lines could result in serious personal 
injuries and property damage. Biological -  On-site plants, small and large animals, 
and insects (including ticks) could cause physical injury or death and bites/skin 
irritation. Hornets nests and ant hills could be on the site. Gravity - Injuries from falls 
resulting from slips and trips when walking on uneven terrain can result in bodily 
injuries. Thermal - Exposure to both heat/cold stresses, wind and dehydration from 
the climate and working outdoors in required PPE could cause injury or adverse health
effects. Cold stress could occur from getting wet in cold weather.Pressure - Personnel 
could also be exposed to elevated noise levels when operating powered tools. 
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No Motion/Gravity - Wear boots that have proper fit and support as required. Be aware of 
surroundings and footing at all times. Watch out for slopes, rocks, holes, slippery spots and areas o 
deep mud. Chemical - If potential waste material is noticed, avoid contact with soil. Boots and tool 
will be decontaminated properly when leaving site. Use good hygiene, clean hands before eating. 
Thoroughly wash hands in potable water when available. Avoid generating dust during clean-up 
activities by using a floor sweeping compound.  Glue PVC pipes and joints in well ventilated area. 
Radiation - All personnel will wear required PPE and sunscreen, when necessary.Electrical -  If 
there is visible lightning, stop work until storm passes and lightning has not been seen for 30 
minutes. A certified electrician will conduct all electrical work associated with this task. When 
necessary, personnel will lock and tag the electrical system to perform the work safety as outlined i 
the SSHASP. Biological - Know the signs and symptoms of exposure to plants and insects bites. 
Wear proper PPE to protect against exposure. Thermal - Dress appropriately for weather, wear 
wind resistant clothing in windy conditions, maintain proper hydration, seek shelter in a vehicle in 
extreme hot or cold conditions, follow established procedure for working in cold/hot temperature 
extremes as outlined in the SSHASP. Always carry a cell phone or radio to maintain contact if help 
is needed. Work trucks will be equipped with a first aid kit and fire extinguisherP. ressure - 
Personnel will wear hearing protection as outlined in the SSHASP. 

 
f 
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Klein, Tara 
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Serious 
Consequence 

 
 
 
 
 
 

Remotely 
possible 
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Document Control Number_   DAILY TOOLBOX MEETING RECORD Page 1 of 2 
Job(s) Location(s)    Date:    

 
Name of Project Oversight/Project Manager:   Muster Point:    

 
Simultaneous Operations (SIMOPs) or Multi-Crew Activity Yes No If yes, describe the SIMOPs:    

 
Has the SIMOPS work been communicated to all workers? Yes No   If yes, list topics discussed: _   

 
Contacts for SIMOPs:   Company:    

 
List all jobs to be performed today:    

 
List safety discussion topics applicable to today’s activities:    

 
 

Identify if there are any permitted activities and document the permit number:    
 

 
Have the hazards for each listed job been identified, assessed, and controlled by a competent person and the workforce on site?  Yes  No 

Have newly identified risks been documented in the Task Safety Environmental Analysis (TSEA)?   Yes  No 

Have all members of the workforce confirmed understanding of the work scope, hazards, risk controls and mitigation?  Yes No 

Has everyone reviewed the current TSEA?  Yes  No 

Have equipment checks been completed, documented, and reviewed?  Yes No N/A 
(Do not proceed unless the answer to all the above questions is Yes or N/A) 

 
Will any conditions change the muster points for today? Yes No If yes, describe and discuss with crew:    

 

 
Post Daily Review: 

 

Best practice/activity(s) observed: Yes No If Yes, describe them:    
 

 
Were there any Incidents or First- Aid Reports for the day? Yes No If Yes, name them:    

 

 
Were there any ‘Stop Work’ interventions? Yes No If Yes, describe them:    

 

 
Area for improvement: Practice/Activity(s) Observed: Yes No If Yes, name them:    
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Names of site visitors not involved in 
the work activities: 

 
 
 
 
 
 
 

_ 

In / Out 
 
    
In / Out 

In / Out 

In / Out 

In / Out 

 

Document Control Number_   DAILY TOOLBOX MEETING RECORD Page 2 of 2 
Signature Page 
 

I know the hazards: 
By signing here, you are stating the 
following: 
1. You have been involved in the TSEA 

and understand the hazards and risk 
control actions associated with each task 
you are about to perform. 

2. You understand the permit to work 
requirements applicable to the work you 
are about to perform (if it includes 
permitted activities). 

3. You are aware that no tasks or work 
(that is not risk-assessed) is to be 
performed. 

4. You also are aware of your obligation to 
‘Stop Work’ (See Stop Work Section). 

 
I arrived and departed fit for duty: 
5. You are physically and mentally fit for 

duty. 
6. You are not under the influence of any 

type of medication, drugs or alcohol that 
could affect your ability to work safely. 

7. You are aware of your responsibility to 
bring any illness, injury, (regardless of 
where or when it occurred) or fatigue 
issue you may have to the attention of 
the Field Team Leader. 

8. You signed out uninjured unless you 
have otherwise informed the Field Team 
Leader. 

 
SIMOPs NOTE: SIGNATURES ARE 

REQUIRED BY ALL PERSONS 
INVOLVED IN A WORK TASK OR 

WHO MAY BECOME AFFECTED BY 
A SIMOP SITUATION. 

  Individual Name/Company Name/Signature     Initials & 
Sign in 
time 

Initials & 
Sign out 

Time 

I will STOP the job any time anyone 
is concerned or uncertain about safety. 

 

I will STOP the job if anyone 
identifies a hazard or additional 
mitigation not recorded in the TSEA. 

 

I will be alert to any changes in 
personnel, conditions at the work site 
or hazards not covered by the original 
TSEA. 

 

If it is necessary to STOP THE JOB, I 
will reassess the task, hazards and 
mitigations; and then amend the TSEA 
as needed. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   

In & Fit 

In & Fit 

In & Fit 

In & Fit 
 
           _ 
In & Fit 

 

 
In & Fit 

In & Fit 

In & Fit 

In & Fit 

Out & Fit 

Out & Fit 

Out & Fit 

Out & Fit 
 
               
Out & Fit 

 

 
Out & Fit 
 
               
Out & Fit 
 
               
Out & Fit 
 
               
Out & Fit 
 
               

At the conclusion of the day, I certify that the job site is being left in a safe 
condition and there were no reports of injury or first aid. 

 
Yes No 

Signature of Field Team Leader: 
 

 
(if no, inform the Project Manager, when applicable) 

 

Definitions:  Project – A planned set of interrelated jobs to be executed over a period of time.  Job – A general activity, including several different tasks that occur 
when working on a project. Task – One of several potential specific actions that occur as part of the process to complete a job.  Hazard - The potential for an 
uncontrolled release of, or unwanted contact with, a biological or energy source. 
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